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Pre 


This monograph is an attempt to provide a systematic presenta- 
tion of the wide variety of experimental findings emerging from 
the relatively recent and rapidly growing area often referred to as 
Sensory deprivation. My purpose in gathering together this material 
or the proposition that 


is to. provide possible empirical support f 
man needs varying sensory stimulation in order to function adap- 
lively, 

lL have attempted to cover the full range of effects of a reduced 
sensory environment. and have tried to focus, wherever possible, 
Thus, more 


on research utilizing objective response measures 
1 obtained from objective test results or 


emphasis is placed on dat: 
n on strictly subjective reports with no 


physiological measures. tha 
objective referents. 

This book will be of value to workers in the several disciplines 
from which the research has proceeded. It should also be useful as 
a supplementary text for undergraduate and graduate students in 
courses such as experimental psychology and motivation. 

I am very grateful for the help of several people in the prepara- 
tion of this book. Any merits it may possess is due in large part to 
their generous efforts in reading portions of the manuscript and 
supplying me with their unpublished research. They include Marvin 
Zuckerman of the Albert Einstein Medical Center, John Zubek of 
the University of Manitoba, Jack Vernon of Princeton University, 
William Haythorn of the Naval Medical Research Institute; Robert 
Lana of Alfred University, and Ralph Rosnow of Boston University. 
| learned much from their comments. 

Permission to reproduce tables and figures has been received 
from many individuals and publishers. Specific acknowledgments 


are made in the text. 
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Words are inadequate to express my gratitude to my wife, Syd- 
ney Ellen, who endured fixe months of social isolation and num- 
erous chapter revisions with admirable patience and tolerance. | 
am grateful for her always cheerful and painstaking preparation 
of the manuscript and her most scholarly criticisms. It is to her 
that this monograph is dedicated. 


Fredericksburg, Virginia D. P. Senuraz 


July, 1965 
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Introduction 


A changing sensory env ironment seems Cs- 
sential for human beings. Without it, the brain 
in an adequate way, and 
лог develop. In fact, as 
1 in his remarkable 


ceases to function 


abnormalities of beha 
Christopher Burney observet 
of his stay in solitary confinement: 


account 
it is the very 


“Variety is not the spice of life; 


stuff of it.” 
\\'оорвенх Heros, 1957 


ark an attempt to provide empirical support 
needs constantly varying forms of 
in his environment. As will be 
chapters, an absence of 


. This book will m 
for the proposition that man 
stimulation to function adaptively 
demonstrated. throughout. the following 
variety, i.c., an environment offering little or no stimulus change, is 
which most men seck to avoid. Too long an 
g sensory input produces, as will be seen, 
physiological, cognitive, perceptual, and affective impairments. 
The reader can no doubt testify to this by calling upon his own 
experiences. Most people find quite unpleasant the experience of 
being confined to bed for several days with an illness. We become 
lethargic, restless, irritable, and thoroughly bored. More dramatic 
are the effects on a person who is severely confined in а hospital 
with a long-term illness such as the polio victim confined to an iron 
lung, or orthopedic cases restricted in body casts or other complex 
traction. In 1958, Leiderman, Mendelson, Wexler, and Solomon 
collected case observations on а number of such medical and 
surgical patients undergoing long-term hospital confinement. They 
found in these patients certain. psychotic-like symptoms including 
pathological manifest anxicty, delusions, and hallucinations. These 
symptoms did not respond to the usual medical or psychiatric 
regimen but they did respond to changes in the sensory 'environ- 
ment of the patients such as increased. social contact, keeping on a 
night light, and providing a radio or television set. > 3 
I 


ап aversive state 
exposure to unchangin 
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Ata less severe level of confinement and restriction, the п 
tion of some aircraft pilots may also testify to the deleterious 
effects of a lack of change in stimulation. Bennett (1961) reported 
experiences of some RAF pilots who described feelings of being 
completely isolated in space and of unreality which in some cases 
led to apprehension while in flight. Dealing with U. S. Navy and 
Marine pilots, Clark and Graybiel (1957) describe what they call 
the “break-off” phenomenon reported by some pilots. This phenom- 
enon included spatial disorientation in which “the pilot conceived 
himself to be isolated, detached. and physically separated. from 
the earth, and no longer in contact with it Cp. 169) "The exc 
perience was reported to occur most frequently when the pilots 
were flying alone at high altitude and with minimal task perform- 
ance required. The sensory environment in this situation is rather 
constant and unchanging. This "break-off^ effect. could be abol- 
ished by increasing sensory stimulation, such as more concentration 
on flight tasks. 


Considering a still less serious level of monotonous stimulation. 
most readers have no doubt driven on one of the 

ways and have possibly experienced. the 
tendant with them. The older highw: 
sensory stimulation in 


ments along the side of the road. curves, hills. ete; Most of. these 
"diversions" are not to be found on the new roads and the driver 
faces the little changing sensorv environment of the white line 
and straight road for miles ahead. Many writers have suggested 
that this reduction in sensory stimulation may impair the normal 
psychological functioning of the driver, 
that the monotony of driving on the new superhighways is con- 
ducive to personal error, inattention, 
fantasy formation, and even falling asleep. 

Working at a more homely level, on 
trial situation where many men devote their working day to simple, 
routine, and highly repetitive tasks. As automation performs more 
and more functions, industrial workers 
have little to do but monitor 


new superhigh- 
effects of monotony at- 
s provided more changing 


the form of stop lights, business establish- 


Leiderman et al. suggest 
disorientation, excessive 


€ is reminded of the indus- 


and many military personnel 
a set of instruments. The monotonous 
vigilance task of radar operators is a case in point. The vigilance 


literature reports consistent deterioration in performance in as 


environment. which offers 
forced to work at. such 


short a time as thirty minutes in an 
little sensory change. Those who are 
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asks often express complaints of boredom 
and job dissatisfaction. Often their job performance declines. In 
short, boredom seems to be a most unpleasant situation. 

One of the very few laboratory demonstrations of the aversive 
consequences of boredom was performed by Karsten in 1928. The 
study involved. having the subjects perform uninteresting, monoto- 
asks such as drawing vertical strokes, putting 
thimbles in holes, reading a short poem over and over again. They 
were told to work at the tasks as long as they felt like doing so, 
but it was implied that they should continue as long as possible. 
None of the tasks required. the expenditure of much physical 
effort. As the experimental session. proceeded, the quality of the 
deteriorated. Much more interesting for our discus- 
genious attempts of the subjects to 
introduce some variety into the situation. For example, the strokes 
were drawn with different. rhythms, with the pencil held in dif- 
ferent ways. Also evidenced by the subjects was a growing distaste 
for the task and everything connected with it. Feelings of aggres- 
sion toward the task, the experimenter, and even toward the sub- 
expressed verbally and in mild violence. 


repetitive, monotonous t 


nous and repetitive t 


performance 
sion, however, are the often ii 


jects themselves were 
Finally, the subjects refused to continue. 

Karsten felt that the reason for these reactions and the stopping 
of the tasks was not due to muscular exhaustion, for the subjects 
willingly used the same muscles for other responses, providing 
t id a different meaning. Karsten accounted 


these other responses he 
ing them to the monotonous stimulation 


for these results by attribut 
resulting from the monotonous 
In recent years there has been incre 
ting the behavioral effects of confining a human subject under 
conditions of reduced sensory input. In 1951, Hebb and his col- 
leagues at McGill University began a systematic study of the 
effects of prolonged exposure to а rigidly monotonous environment. 
In 1954 their findings were published in an article entitled, “Ef- 
fects of Decreased Variation in the Sensory Environment” ( Bexton, 
Heron, & Scott). 

The twenty-two male college students who served as subjects 
in this study were paid twenty dollars per day to do absolutely 
nothing. Their task was simply to lie in a comfortable bed in a 
lighted cubicle for twenty-four hours a day with time out for 
cating апа toilet activities. The cubicle is shown in Figure 1-1, 


activity. 


asing interest in investiga- 
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; un "аке Ti and 
The subjects wore translucent goggles admitting diffuse light, an 
бы. ae те itory 
gloves and cardboard cuffs limiting tactual perception. Auditory 
stimulation was limited by am 


asking noise and the partial sound- 
proofing of the cubicle, 


Again. all the subjects were required to do 
was to rest and relax—a seemingly easy. task for twenty dollars a 
day! It promised to be a pleasant holiday. 

And yet the experimenters found that it was difficult to keep 
subjects for more than two or three days. 


Somehow they were not 
finding the experience to be as e 


азу as it had appeared. After an 


d 


Fic. 1-1. Experimental cubicle 
real to study the effects of perceptu 
wW. 


constructed at McGill University in Mont- 


al isolation. [Reprinted by permission from 
Heron, Scientific Amer., 1957, 196, 53—56.] 


initial period of sleep, the 


subjects became very bored and ex- 
tremely cager for 


some kind of stimulation. 
difficulty in. concentrating and they 
lucinations—visual. kinesthetic. ] 
lectual and perceptual dete 


They seemed. to find 
reported many forms of hal- 
and somasthetic. There was intel- 
rioration. In short. 
this “restful” environment to be extremely unpleasant. 

Clearly, then. this limiting or restricting of 
factor deserving of further study. The 
this area is attested to by the incredible 
mental literature. Indeed it is a 
professional journals docs not 


the subjects. found 


stimulation was a 
importance and interest. of 
growth rate of the experi- 
rare month when perusal of the 


reveal at least one article dealing 
with some facet of sensory restriction, 
Some of the earlier studies are reported in “Sensory Depriva- 
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sym- 


tion” (Solomon ct al., 1961) which contains the results of a 
' of 


posium held at Harvard Medical School in 1955. Ап overview 
the literature of the past cleven years reveals a clear progression 
in the quality of the research being undertaken. The more recent 
reports rely, in general, less on subjective report and more on 
quantitative behavioral measures. They use larger groups of sub- 
jects with an adequate control population, and are characterized by 
more sophisticated experimental design and data analysis. This 
book will review some of the studies reported in “Sensory Depriva- 
tion” but will concentrate on the more recent literature including 
some material which, at the time of writing, has not yet been 
published. At the rapid rate at which the literature is increasing, 
this book will enjoy a relatively short, but hopefully useful, life. 


А. SOURCES OF INTEREST IN SENSORY RESTRICTION 


al and theoretical considerations 


What are some of the practic 
as neurophys- 


that have led investigators from such diverse areas 
iology, psychiatry, psychoanaly is, psychology, biochemistry, phar- 
macology, and human engineering to enter this area with such 
enthusiasm? Kubzansky (1961) and Zubek (1964c) suggest several 


different sources of influence. 
One such influence was 


brought about by the so-called 
parently developed to a high degree of efficiency in the Communist 


world. Drugs or extreme tortures were not used in these proce- 
dures: rather, the degree of prisoner-compliance was induced by 
solitary. confinement and other means of restricting the individual's 
perceptual environment. 

A second source of impetus has been provided by new and 
in which military personnel now operate. 
ting efficiency of men who 


the much publicized confessions 
“brainwashing” techniques ap- 


stressful environments 
Attention has been focused о 


are forced to. function, at m 
stricted and monotonous environments, С... in space vehicles, 


and radar stations, and the monitoring of a greatly 
nount of automated equipment. Consequently, agencics 
ablishment have initiated and supported a num- 
ams concerning man's reactions to and operat- 
d social and sensory environments. 

interest. of more theoretical concern. stems 


Y 


n the ope 
aximal effectiveness, in severely re- 


submarines, 
increased ai 
of the defense est 
ber of research progr 
ing efficiency in limite 

A third source of 
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from recent advances in neurophysiology concerning the role of the 
brain-stem reticular formation in producing a general state of 
arousal or alertness in the organism. This arousal or alerting areal 
tion seems to be dependent on continuous exposure to Un Mus 
sensory stimulation. Based partially on these findings has been the 
development of a neurophysiologically-based concept о! motivation 
which may be grossly subsumed under the rubric “need for ex- 
perience.” This point of view refutes the notion that the Seige! 
organism is a passive, automaton-like responder to stimuli, positing 
instead the organism as an active, aggressive seeker of stimulation. 
The relevance of research in sensory restriction for this “new look 
in motivation is noted by Cofer and Appley (1964): "That the 
cortex requires activation by stimulation 
clusion from the results of sensory 
408, italics ours). 


seems a necessary Con- 
deprivation experiments" (р. 


The data from which this motiv 
come not only from the sensory 
from studies on exploration, pl 
and intracranial stimulation. 
writers have suggested, 


ational formulation is derived 
deprivation literature, but also 
ay behavior, curiosity, manipulation, 
All of these data, as a number of 


would seem to suggest man's need for 
continual and varied stimulation. 


B. METHODOLOGICAL CONSIDER: 


TIONS 
In reviewing the literature on sensory restriction, one is struck 
by the variety of procedures which has been used to reduce en- 
vironmental stimulation. There is суеп some ambiguity about the 
term “sensory deprivation” itself, Lc. not all studies involve a 
total absence or deprivation of stimulation. 
will be defined by the 


The present discus 
categorizations suggested by Kubzansky 
(1961) who distinguishes between sensory deprivation and per- 
ceptual deprivation, 

Sensory deprivation experiments: involve attempts. to. reduce 
minimum. This usually involves 
having the subjects lie quietly in a dark, soundproofed room with 
arms and hands encased in gloves and cardboard cuffs. Earplugs 
are worn to further reduce the level of stimulation. 

A more severe procedure to attempt to bring about total depri- 
vation has been used by Lilly (1956) and Shurley (1963) who 
immersed subjects in a pool of slowly circulating tepid water. 


sensory stimulation to an absolute 
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Wearing nothing but a mask covering eyes and ears (and an 
anxious smile), and instructed to inhibit all movement, the subjects 


were exposed to minimal visual, auditory, and tactile stimulation. 


Figure 1-2 demonstrates this water-immersion technique. 
to totally eliminate all. external 


It is not possible, of course 
stimulation in these isolation studies. Some stimulation is invariably 
provided as а result of imperfect soundproofing, tactual stimuli, 


HY DROHYPODYNAMIC ENVIRONMENT 


LABORATORY SPECIAL ROOM 


(o 


^N 


7 
f) 
Me 


/ 


Wall Isolators 


Water-immersion technique. [Reprinted by permission from J 
Third World Congr. of Psychiat., Vol. 3, Toronto, 


Fic. 1 
Shurley, Proceedings of the 


Canada: Univer. Toronto Pr., 1963.] 


the sound of the subjects’ own voices or breathing, and so on. 


Zuckerman (1964) reports that 
the subjects became sensitized to bubbles, to their face masks, and 


to respiration and hear 
ments do not totally eliminate sensation but they do provide as low 


a level of sensory input as is possible. 

Perceptual deprivation involves an attempt to reduce the pat- 
and meaningtul organization of sensory input while main- 
a somewhat normal level of input. This was the procedure 


in some water-immersion studies 


t sounds. Thus, sensory deprivation experi- 


terning 
taining 
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used in the study by Bexton, Heron, and Scott described above and 
Pictured in Figure 1-1. Perceptual deprivation, then, involves a 
higher level of sensory input than the sensory deprivation tech- 
nique but the stimulation received is totally devoid of any mean- 
ingful organization, 

Figure 1-3 represents the isolation chamber used in the research 
at the University of Manitoba under the direction of Zubek. With 


Light fixtures — 


7——5 TV comera 


Sem -soundprooled 


Sounuproofing chomber 


materia! — 


— Tronslucen! dome 


Red light bulb 


Light fixtures — 


Light fixtures 


Air vent — — [— Air vent 


Double hinged doors 
Serving as escape 
hatch and food 
receptacie 


Chemical toilet 


Mattress 


Fi, 1-3; А Cross-sectional view of the 
chamber, [Reprinted (with modificatie 
& Prysiazniuk, Canad. J. Psychol., 


University of Manitoba isolation 
ms) by Permission from Zubek, Sansom, 
19C0, 14, 233-243.] 

slight changes, the chamber 


is used for both 
and perceptual depris 


ation techniques, 
A less commonly used technique 
environment, A repetitive 


sensory deprivation 


employs а monotonous sensory 
auditory experic 


‘nee is provided and the 


Fic. 1-4. Experimental Subject. shown in. tank-like respirator. The vents 
of the respirator were left open so that the subject breathed) for himself. 
[Reprinted by permission of the publishers from P, Solomon, p, Kubzansky, 
P. Herbert Leiderman, J. Mendelson, R. Trumbull, and D. Wexler, Sensory 
deprivation, Cambridge, Mass.: Harvard Univer, py. Copyright, 1961, by the 
President and Fellows of Harvard. College ] 
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‚ pate 
subjects are exposed to a highly restricted. though асе на 
terned, visual environment. This technique does not involve б ine 
sensory or perceptual deprivation, as defined above. Morc бов 
propriately, it might be referred to as a state of perceptual a al 
опу. Ап example of this approach is provided by the bev 
Mendelson, Kubzansky, Leiderman, Wexler, and Solomon Pa me 
who confined their subjects in polio tank respirators with arms : vis 
legs enclosed. in cardboard cuffs. An auditory masking sound Mie 
provided and the visual environment was restricted to the tinpi its 
the respirator and the blank walls of a screen, Figure 1—4 represents 
this technique, Јани 

Another technique to be discussed involves social 98 ie 
alone. АП the Procedures discussed above involve social od 
in that the subject has no contact with other people. However, Si 
the social isolation technique, no attempt is made to restrict t 9: 
level or patterning of stimulus input. The subjects are confined in | 
normal Sensory environment cither alone or with a small group 9 
people. They are able to move around and to talk with the othe " 
This represents à variation. of perceptual monotony, for even NU 
the presence of other people, the environment can soon become 
monotonous and repetitive, 


In addition to these 
total organism from 
utilized sensory or 


Procedures which attempt to restrict. the 
stimulus change, а number of studies nae 
perceptual deprivation applied to only pit 
sense modality, Some of the re wch of Zubek and his associates 
at Manitoba, to be discussed later, involves the restriction of vision 
alone, or the restriction of tactile stimulation on a small arca of 
the skin. 

In discussing the research in the following chapters it is con- 
sidered necessary to note in detail the experimental procedure used 
in cach study, Comments of comparison and atte 
tion would otherwise be rendered somewhat meaningless, There- 
lore, detailed information is Provided on 
controls, ete., where such inform 


mpts at generaliza- 


the procedure, use of 
ation is available, 


C. THE CHAPTERS TO FOLLOW 


The discussion of the literature in the re. 
primarily on the effects of sensory re 
organism. No attempt will be made 

ganis 


st of the book focuses 
striction on the adult human 
to review the literature deal- 


C. The Chapters to Follow 11 
restriction when imposed early in 
the effects of such carly sensory 
mentioned in Chapter 


ing with the effects of sensory 
the life of the organism. However, 
restriction on later adult behavior is briefly 
subject of rather intensive review, 0.9, 
1958), Fiske and Maddi (1961). 
ogically-based theoretical 
various effects of 
asonably accounted for. The following 
chapters deal with the effects of a reduced sensory input on phys- 
iology (Chapter HI), cognition (Chapter IV), perception (Chapter 
У), and affective fecling states (Chapter V1). The discussion in 
Chapter VIL deals with the phenomenon of individual differences 
in tolerance for isolation and with the various attempts that have 
been made to predict those subjects who can best endure conditions 
The effects. of social isolation. alone аге 
final chapter attempts a sum- 
problems involved in this 


П. This area has been the 
Beach and Jaynes (1954), King ( 

Chapter 11 considers. a neurophysiol 
framework within which the author believes the 


sensory restriction may be re 


of sensory restriction. 
discussed in Chapter УШ, and the 
mary and discussion of some of the 
rapidly growing area. 


CHAPTER II 


Toward a Unifyen g 
Theoretical Framewo 4 


As the title indicates. this chapter will mark an attempt at 
constructing a model within which the behavioral effects of sensory 
The basic tenor of this attempt is that 


restriction can be discussed. 
ive stimulation. Thus, 


the cortex requires activation by exterocept 
the discussion centers around man’s “need” for 
Without which adaptive behavior is not possible. 

The discussion of the concepts and the literature which follows 
is not intended to be exhaustive or complete, as the material has 
of methodical review in a number of 
(1964), Fiske and Maddi (1961). 
provide a perhaps crude 


sensory stimulation, 


already been the subject 
sources, eg. Cofer and Appley 
Rather, the discussion is intended. to 
initial theoretical structure as а basis for more advanced. efforts to 
follow. "This particular structure may or may not prove adequate 
to handle new data, but as Vernon (1963) has commented: 


a theory with the idea that it will be accepted: 


One does not. present 
knows in advance will be challenged at 


instead he offers something he 
every quarter. The overwhelming importance of that theory, however, 
is correct. but 


facts, more 


Whether it stimulates new ideas; new 


is not whether it 
information, and finally a revised 


investigations, more 
it the unending proce 


195). 


theory so thi sss may begin again at a higher level 


of understanding (P- 


The discussion begins with the following comment by White: 


Twenty years of research have thus pretty much destroyed the orthodox 
drive model. It is no longer appropriate to consider that drives originate 
solely in tissue deficits external to the nervous. system, that consum- 
matory acts are 


that the alleviation of 
learning- 


a universal feature and goal of motivated behavior, or 
tissue deficits is the necessary condition tor 


Instead we have a complex picture in which 


instrumental 
al factors and neural centers occupy a prominent position; in 


humor 
13 
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which, moreover, the concept of neurogenic motives without ОШ" 
matory ends appears to be entirely legitimate, Do these changes pre 
the obstacles to placing exploration, activity, and manipulation in the 
category of drives? (1959. p. 305). 


It is suggested that the data now available provide an ү 
tive answer to White's question and allow for the postulation of ¢ 
neurophysiologically-based drive for stimulation. 

A significant portion of these d Ур. 
phenomena of exploration, curiosity, and a wide spectrum of ү 
lated. behaviors Which seem to be inexplicable in terms of ү 
viewpoint based on the concept ss 
: The drive doctrine secks to link all activities to E 
or five Primary drives which are considered to be the basis of a 
types of behavior, no matter how complex. Through the postulation 
of secondary or learned drives and reinforcers, there is, theoreti- 
cally, no limit to the behaviors that could be acquired through the 
association of neutral stimuli with primary drives and reinforcers. 
Thus, the human organism's entire, complex, variegated patterns 
of behavior could be accounted for by reference to the maintenance 
of the internal biological equilibrium or homeostasis. 

However, as noted above, the drive doctrine has been criticized 
on the grounds that the range of behavioral phenomena is simply 
too great to be based оп a few primary drives. Evidence suggests 
that there is a great deal of behavior. both human and animal, 
which defies reduction to the traditional primary drives. This 
evidence is reviewed in Berlyne (1950, 1954, 1960). Bindra (1959). 
Fiske and Maddi (1961). Harlow (1953), Hebb (1949, 1955). 
Lana (1960). Nissen (1954 ^. and Olds (1955). In short, there is a 
rapidly growing body of data which suggests tl 
particularly at the human level. seems to be 
reduction of hunger, thirst, or sex drives or 
stimulation. Rather. much beh 
toward decreasing or increasij 


- ‘ith the 
ata has been concerned with 


traditional drive-reductionist 
homcostasis 


aat much behavior. 
ar no relation to the 
to escape from noxious 
would seem to be directed 
19 Sensory. stimulation to the end of 
Sensory input, White (1959) com- 


avior 


maintaining a certain level of 
ments that: 

Human experience provides. plentiful evide 
tension. Men 


extreme 
work loads or too much exposure 


nce of the importance of 


reducing excessive levels of under wartime stress 


men 
deprivation, Men with excessive 
to confusing social interactions, all act 


aved that utterly unstimulated condition 


under pressure of pain and 


as if their nervous systems cr 
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which Fre 
sania Peg ee а ое ах the epitome of neural bliss. But if these 
tegin to look Poe "n Ше Nirvana they soon. become miserable and 
ШК Boredom Ss n s a little excitement. Human experience testifies 
е blood NS oed of affairs about which something must be 
fiine oE mgr en mus я ишш insistent in reminding us that 
Шина ИА es, such as reading detective stories, skin-diving, or 
love] ‘of ША; speeds, give clear evidence of a need to raise the 
lies Bont crs кы and excitement, Men and animals alike seem at 
increasing the impact of the environment and even on 


creating mi 
ng mild degrees of frustration and fear (р. 818): 
The traditi 
te у Р , ee , 
this alld iditional homeostatic concept of motivation, then, ignores 
з alli "t ч . Ў К ч 
focus 1 mportant aspect of man's existence because its primary 
s ds Я à à : 
n A not on the vital role of the brain and central nervous sys- 
s 011 : А А * 
it on the maintenance of an internal balance among vegeta- 


fs р : 
ive functions. 


А. 4 
AROUSAL AND THE RETICULAR ACTIVATING SYSTEM 


e relating to the role of stimulus input in 
a phy iological basis The reference 
ie arou al and the reticular activat- 

S tem (RAS). This reticular formation 15 represented in 
a dense neurone network forming a 
the medulla of the lower brain 
phalon. Fibers descend from the 
to influence the body muscula- 
tem. Fibers also ascend upward 
ation is seen as con- 


m in line of evidence 
otivati х 
a ivation has proceeded from 
TO is ° К 
is to recent work on corti 


coe 2-1 and consists of 
ntral core which extends from 
у to the thalamus in the dience 
ormation allowing impulses from it 
nervous sys 
the reticular form 
and downward to the 


cia and the autonomic 

"Sm the formation. Thus, 

tributing impulses upward to the cortex 
musculature. 

The two major sources of stimulation for the RAS are considered 

al impulses. Apparently, stimu- 


to be sensory stimulation and cortic 
lation from somatic, visual, auditory, olfactory, and visceral sources 


newhat interchangeably in activating the system. Evi- 
of cortical impulses is provided by the work of 
French, Hernandez-Peon, and Livingston (1955) who found that 
clectrical stimulation of various cortical areas led to electrical 
activity in the reticular formation. Also, it seems that cortical zin 
ulation, interacting with sensory influences in the. RAS, m: Е? ЫЕ, 
affect the action of the RAS upon the cortex. Duffy (1962) à zd 
gests that this interaction in moderation could lead to lait 


сап act son 
dence for the role 
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F ә 
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action might lead to a complete blocking of 
in disturbances in 


but that excessive inter 
the reticular activation of the cortex resulting 
awareness and attention. 

Lindsley (1961) notes the existence of marked behavioral dis- 
conditions of sensory restriction and 
that these similar behavioral effects 
ig reticular activating 


turbances under the opposing 
sensory overload. Не believes 
can be explained in terms of the ascendi 
System ( ARAS). Located strategically so as to sample the incoming 
able to influence alerting and 


and outgoing messages, the ARAS is 
adaptation function. 


attention and also serve an adjustment or 


of the reticular formation аз it 


lhe adjustment or adaptation level 
sages becomes very much a 


Monitors both incoming and outgoing me 
part of the process. of learning and habit formation, just as it does for 
ptual processes. Its changes and adjustments 
of activity in the afferent or efferent 


the more elementary. perce 
depend upon the ebb and flow 
systems and when these are restricted, 
made within limits. When this fails, under more wW idely deviating condi- 
tions of restriction, behavior becomes disorganized (Lindsley, 1961, 


р. 181). 


compensatory adjustments are 


reticular formation as serving 
1g input-output relations. From 
t the reticular formation has 


Thus, Lindsley conceives of the 
as a barometer regulating or adjusth 
this he proceeds to the assumption tha 
an adaptation Jevel and becomes attuned to certain levels of 
activity. This level is, then, projected on the cortex where it in- 
flucnces perception, learning, and emotion. The regulating system 
is disturbed or upset by disturbances in sensory input, Бе either 
sensory restriction Or 

Lindsley speaks of 
IEG, which is charac 


alpha rhythms апа the 
This pattern is produced by sensory stimulation and has also been 


demonstrated. by electrical stimulation of the reticular formation. 


sensory overload. 

an activation pattern, as measured on the 
terized by a reduction of the synchronized 
induction of low amplitude fast activity. 


Fig, 2-1. The reticular formation. (a) Pathways of ascending reticular 
control, (b) Pathways of cortico-reticular control. [Reprinted by permission 
of the publishers. from р. Solomon, P. Kubzansky, P. Herbert Leiderman 
J. Mendelson, В. ‘Trumbull, and D. Wexler, Sensory deprivation, Сота 


Mass.: Harvard Univer. Pr. Copyright, 1961, by the President and Fellows 


of Harvard College.] 
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мар brain 
Moruzzi and Magoun (1949) found that if an aoe: bs 
showed an EEG characteristic of sleep prior to Meroe uat) 
electrical stimulation changed the pattern at once to one о | ‘of any 
or activation. It was further. found that a SCHSOrY d А 
modality had а similar capacity for arousal, behay es d “п КЕШЕ 
trocortically, Weinberger and Lindsley (1964) have also c 
strated that stimulus offset or 
graphic and behavioral 
change in 


cessation can clicit electroencephale 
arousal. They suggest that it is the ps 
stimulus conditions, rather thi 

which is responsible 
conclude that cither 
the adapt 


n just stimulus Y chis 
for cortical and behavioral arousal, anc we 
increase or decre ) 
ation level of the reticul 
In addition to the 
to indicate that it 


ie of stimulation can chat 
ar formation. 
arousal function of the RAS, there i ntion. 
plays a role in the selectivity ol е $ 
Hemandez-Peon, Scherrer, and Jouvet (1956) recorded resp card 
from the cochlear nucleus in a cat during the presentation of € 
stimuli. When the cat was relaxed, 
click were obtained. When 


is evidence 


e 
esr МУ 
responses of the nucleus t 


a mouse, fish odor, or shock ul 
introduced, however, the response to the click stopped. Dir 
clectrical stimulation of the RA 
cochlear nucleus, Hence, 


Sate 
5 depresses the response of le 

it was inferred that the RAS SUPPE i 
the response to the click during the presence of other strong stim 
to which the cat Was attending, 
Thus it appears that both 
ulation affect the arousal 
organism's capacity 
that this arousal 
functions as an 


interoceptive and exteroceptive sum 
state which, in 
for efficient beh 
is Synonymous wit] 
energizer and 


turn, determines ma 
avior. Hebb (1955) acne 
а general drive state whic Н 

is produced by the slower passage 
impulses through the ARAS, which terminate in diffust 


. ; ; A ^ ; 505 
stimulation over wide areas of the cortex, Faster traveling impuls 
(from the same stimulus source ) 


stimulation. and function as a cue 
Hebb further suggests. that intermediate levels of activation ог 
arousal provide for efficient performance but that low or very high 
levels are disruptive, 


of sensory 


M SE uc pie] 
Provide more specific cortic 
Я x - jes. 
™ controlling goal respons 


An optimal level of cortical arousa] is thus conside 
for efficient adaptive behavior to occur. Both exte 
stimulation are required but it will be 


sence of appropriate: external stimul 


red E 
rnal and cortica 


demonstrated that the ab- 
ation can reduce the arousal 
capacity of the cortically-produced stimulat 


ion. What little stimula- 
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ARAS becomes habituated to 


tion is available is repetitive, and the 
ussion which will 


it. This latter point is most important for the disc 
shortly consider the role of the level of external stimulation in 


effecting cortical arousal. 


B. AROUSAL AND THE HYPOTHALAMUS 


Though the major emphasis їп this discussion focuses on the 
reticular formation, the role of the hypothalamus cannot be over- 
looked. Kubzansky and Leiderman (1961) note that stimulation of 
specific hypothalamic areas has been shown to influence the optic 
and auditory systems, possibly via the RAS and perhaps also 
through other central. pathways. Murphy and Gellhorn (1945) 
indicated that peripheral motor responses produced by stimulation 
of the cortex occurred with greater intensity when the hypothala- 
stimulated. Gellhorn (1964) suggests that 


mus was simultancously 
an excitatory influence on the 


hypothalamic stimulation may exert 
cortex, 

Duffy (1962) notes that stimulation of the hypothalamus in 
man has been shown to produce effects on blood pressure, pulse 
and other visceral functions. Porter (1953) has 
demonstrated a marked increase in electrical activity of the poste- 
rior hypothalamus under the influence of stress. Stellar (1954) 
suggests that sensory and cortical stimulation can exert excitatory 
and inhibitory influences on the hypothalamus. Thus, it seems not 
unreasonable to suggest that in sensory restriction the altered 
affect. hypothalamic mechanisms with conse- 
havioral functions under its control. 


rate, respiration, 


sensory input may 
quent effects on the be 


C. CORTICAL AROUSAL AS A FUNCTION OF LEVEL 
OF STIMULUS VARIATION 
A concept of a level of stimulation appropriate to the function- 
ing organism has been considered. by several writers, ¢.g., degree 
of energy mobilization (Cannon, 1929; Duffy, 1941, 1951), degree 
of arousal (Freeman, 1948), level of arousal (Hebb, 1955; Bindra, 
1959), level of activation (Schlosberg, 1954а, 1954). They all 
refer to a dimension representing the energy level or excitation 
level of the organism: an arousal or sensory continuum with deep 
sleep or anesthesia representing the lower end and epileptic sei- 
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zure, extreme anger or fear, or panic behavior representing the 
upper end of extreme scnsory stimulation. | —À 

A sleeping organism represents the lower level of activa E 
sleep, the cortex and sympathetic division of the autonomic ner 
system are inactive and the muscles are relaxed. sit 

Bindra (1959) reviews the autonomie, somatic, and p» ‘els 
changes that take place within the organism under different s 
of stimulation and notes the existence of marked individual di s^ 
ences in both base level and the degree of reactivity of these phys 
ological functions. 

Bindra discusses three main 
and low states of arousal, First. 
function differently in the two st 
state, the sweat glands are 
heart rate are higher. 


points of difference between high 
the involuntary bodily proce eal 
ates. For instance, in a high ШП, 
more active and the blood pressure апа 
Second. voluntary. musculature activity F 
higher in high arousal states. Finally, the pattern of the firing Lis 
the nerve cells is different in the two states. During sleep. a pr 
ponderance of delta waves, large in amplitude and slow in eee 
are noted. During periods of excitement or high arousal the patter 
is characterized by rapid frequeney and small amplitude. % 
Bindra (1959), Hebb (1955). Leuba (1955), McReynolds 
(1956), Berlyne (1960). among others 
tween the two extremes on th 
optimal level of stimulation a 
in. efficient response and le 
organism. This relation 
(1959) in Figure 2-2 


have suggested. that e 
© sensory continuum lies an area n 
1d. consequent arousal which resu 5 
arning capabilities on the part of be 
conceptually represented. by Bindra 
- This inverted U-shaped function has been 


suggested by Freeman (1940), Schlosberg (1954a. 19541). and 
Hebb (1955). 


Figure 2-2 represents hy pothetic, 
kinds of tasks. The arousal leve] re 
weight lifting is greater th 
than that for drawing, 


is 


al curves for three different 
‘quired for the highest score п 
an that for typewriting, which is greater 
“In cach case the subject will be ‘too excited 
above the upper limit of the range and mot warmed up! below 
the lower limit of the optimal range, The figure 
there are upper and lower limits of 
activity cannot occur at all” (Ват 


also shows that 
arousal level beyond which an 
t. 1959, pp. 247-245 ). 

intense. sensory bombardment 
functions involved in the cuc m 
Perhaps due to the “blocking 


At too high an arousal level, the 
may interfere with the delicate 
guiding function. (Hebb, IHS 
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stimulation may interfere with 
repertoire and may further 
adapt to the situation. 
dicating a wide 


discussed above. Thus the intense 
responses already їп the organism's 
prevent the acquisition of new responses to 
Duffy (1962) reviews a large number of studies in 
variety of performance tasks which are handicapped by a very high 
level of activation. 

Intense pain stimulation is one way of bringing about too high 
an arousal level. Cofer and Appley (1964) note that intense painful 
stimulation can result in excited behavior and changes їп skin 


High | 


| Typewriting 


^ 


$ 

е 

5 

ES | бошпу. 

59 

Би Weight 
$ Кы? 


| 
T" - 
Low 9 


Level of orousol 


Fic, 2-2, Relation between level of arousal and performance. Curves 

tical relations between level of arousal and performance. 

Ranges (d, t, w) of optimal levels of arousal for performance on three. dif- 

Terent. tasks. [Reprinted by permission from D. Bindra, Motivation A Sys- 
tematic Reinterpretation, New York: Ronald Press. Copy ght, 1959.] 


showing hypothe 


blood pressure, EEG, and respiration. 


conductance, muscle tension, 
d with pain” is less capable of dealing 


The person who may be “wil 
effectively with his environmental circumstances. 

In “Panie Behavior. Schultz (1964a) postulates individual sen- 
когу thresholds for panic behavior as a contributory factor to a 
panic reaction. Once the stimulation has exceeded the upper end 
of the optimal range of stimulation for the individual, he is no 
longer capable of coping effectively with the situation. The indi- 
viduals panic flight behavior is thus seen as a disorganized and 
attempt to reduce the level of stimulation. Thus, the 
function less efficiently as a result of extreme levels 


nonadaptive 
organism may 


of stimulation. 
Levels of stimulation below the optimal range may be repre- 


sented by studies in sensory restriction where the effect of too little 


Bp " 
ERT Wes Pega) 


de. ee. 
P 1560 
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Я ation. 
i , à ~~ ' sh stimulatic 
stimulation can be almost as disruptive as too much 
Consider first a. situation witl 


В s varia- 
1 a restricted range of stimulus v 
bility. 


= similar 
А subject is presented with a continuing series. of cage 
stimulus events in which his task is to detect stimulus ЕНДЕР Ж 
relatively long periods of observation. Such would be the SE low 
the study of human Vigilance behavior. Here the subject has so 
intensity stimulation which 
offers little sensory variation. 
1964; Scott, 1957 ) 
studies 


is repetitive and monotonous ane 
It has been suggested (Schultz, 1 x 
that the decrease in efficiency found in vet 
is directly related to a reduction in sensory VLON on 
that performance occurs at a higher level of efficiency under m ai 
tions which increase the variety of the stimuli, either periphera 
task-related, e.g., higher signal rate, multiple stimulus sources. a 
Reducing stimulus input to an even lower level, the sant 
minimal stimulation represented by sensory and perceptual depri j , 
tion studies is reached. The literature reviewed in the ОШ 
chapters shows a variety of stressful functions on the ger 
including cognitive and ‘emotional deterioration and a decrease {ч 
behavioral efficiency. “Most Writers on the topic of restricted ge 
lation appear to accept the proposition that the normal ae 
ficient functioning of the human organism depends upon gcn 
stimulation" (Fiske, 1961, р. 137). They note that not only Шр i 
intensity of stimulation minimized but also that the minimal Sn 
lation that does exist. furnishes no information of value to me 
subject. Because of the resulting low level of arousal, the abie 
own imagery to increase the level о 
stimulation. i 


are not able to employ their 


Thus, when the 


А E - imal 
level of stimulus input falls below the optim 
range, gross disruptions of overt beh 


avioral efficiency are reported: 
Disruptions in cortical activity would also be expected. In Chapter 
HI, evidence is discussed, based on EEG tracings taken under 
minimal stimulus input conditions, which shows that there is @ 
tendency toward a sleeplike pattern and toward slower frequencies 
in the alpha range. 

Thus far the discussion h 
stimulus input. Actually, 
level of stimulation per se 
and its resulting behavior. 


as dealt with an 
the evidence 
which is so ii 
al cfficiency, 
stimulus or sensory variation, Thus, 
tive heterogeneity or patterning of sti 


optimal level of 
suggests that it is not the 
mportant in cortical arousal 
but rather it is the level of 
the concern is with the rela- 
mulation, For example, Davis, 
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McCourt, and Solomon (1960) presented random visual stimulation 
to subjects confined in a tank respirator and reported emotional 
disturbances, intellectual impairment, and hallucinatory phenomena 
similar to those obtained under constant light and noise. They sug- 
gested that the brain needs not simply change in sensation, but a 
continuous meaningful contact with the outside world. Working 
with blackout and diffuse light conditions, Freedman and Green- 
blatt (1959) also suggested that the important factor which tends 
to degrade perceptual organization is the absence of order and/or 
meaning, rather than the specific nature of the stimulus field. Zubek, 
Pushkar, Sansom, and Gowing (1961) suggest that: 


What is required for normal functioning of the brain is constantly vary- 


ing meaningful stimulation. When meaning is absent or is reduced for 
long periods of time, for example under darkness, silence, diffuse light, 
White noise, or random visual stimulation, psychological disturbances 
. will occur. Furthermore, since these sensory conditions are not 
equal in meaningfulness they might be 
different. behavioural effects (р. 98). 


expected to. produce somewhat 


it might be suggested that under conditions of 
highly intense sensory stimulation (as in sensory overload), the 
irdment interferes with the delicate functions 
involved. in cue function. As a result, the meaningfulness or pat- 
terning of the sensory input may no longer be perceived. Under 
conditions of vigilance or more extreme forms of sensory restriction, 
there exists not enough varied stimulation to provide meaningful 
patterning. Thus, а sufficient (but not too high) level of sensory 
ssarv for the occurrence of optimal cortical arousal 
апа adaptive overt behavior. The level of stimulation must exceed 
the individual's lower threshold and it must be variegated in pat- 
tern and/or time. If these conditions are not met, then the arousal 
leve] is not sufficiently high to facilitate and maintain adaptive 


In. summary, 


Intense sensory bombardm 


variation is пес 


behavior. 


{ULUS PROPERTIES FACILITATE 


D. WHAT STIN 
AROUSAL LEVEL? 


s been made that it is the meaningfulness or pat 

А жай. Ж х ud ENS 
input that is crucial in influencing cortical arousal 
behavioral efficiency. These terms, “meaningful- 


The point ha 
terning of sensory 
and its resulting 
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ness” and “patterning” are somewhat vague. In recent years, effort 
has been expended toward a more precise delimiting of those 
stimulus properties capable of affecting arousal. 

Berlyne (1960) discusses the so-called "collative" properties of 
stimuli which depend on collation or comparison of characteristics 
belonging to different features of the environment. Collative proper- 
ties include such characteristics as novelty, complexity, indistinct- 
ness, incongruity, and so on. Berlyne comments: 


Of these words, the most frequently used in this contest is undoubtedly 
‘novelty’, but this is a word that can mean several different things. An 
adult human being is hardly likely to perceive some quality quite un- 
like anything that he has experienced before. When he calls something 
‘novel’ or ‘new’, he may mean that he is perceiving familiar features in 
a combination that he has never encountered. before, or he may mean 
that he is experiencing something of a sort that he has not encountered 
for some time (1964, р. 7). 


To Berlyne, an advantage of collative properties is that they 
can be discussed in the precise mathematical language of informa- 
tion theory. A surprising event, for example, would be one with a 
high information content. Along these same lines, Jones (1964) 
suggests the existence of at least three statistical properties. of 
stimuli. These include: (1) information, or the unpredictability or 
statistical uncertainty of stimuli; (2) complexity, or the objective 
randomness of stimuli series which are nevertheless predictable by 
subjects; and (3) fluctuation, or the degree of alternation in stimu- 
lus series which are neither objectively random nor unpredictable. 

If these specific collative properties can be shown to affect 
arousal there would be important implications for motivational 
theory since, as Berlyne suggested, the concept of arousal has much 
in common with the older notion of drive. Berlyne (1961; Berlyne, 
Craw, Salapatek, & Lewis, 1963) has demonstrated that the magni- 
tude of the galvanic skin response (GSR) increases with the 
degree of inter-response conflict. (which Berlyne claims underlies 
all the collative variables), with surprisingness, and with novelty. 
Working with complexity and incongruity, Berlyne and McDon- 
nell (1965) found that more complex or incongruous visual patterns 
evoked longer EEG desynchronization than did less complex or 
incongruous patterns. 

Thus. Berlyne and MeDonnell conclude that: 


| 
| 
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We can put forward with fair confidence the view that the collative 


stimulus properties influence arousal processes. . . - So the findings are 
consonant with the conclusion, suggested by a variety of other 
phenomena, that such characteristics of the external environment as 
and complexity can induce heightened drive 


novelty, surprisingness 
ts (1965, pp. 6-7). 


independently of visceral needs and nociceptive even 


E. A POSSIBLE BASIS FOR INDIVIDUAL DIFFERENCES 
IN LEVEL OF AROUSAL 


There is much experimental literature available which indicates 
the effects on adult behavior of both reduced and increased levels 
of stimulation imposed very early in the life of the organism (Beach 
& Jaynes, 1954; King, 1958; Riesen, 1961; Thompson & Schaefer, 
1961). This literature will not be reviewed here but certain aspects 
will be briefly noted. The data suggest that both decreased and 
increased levels of early postnatal stimulation are capable of pro- 
ducing behavioral changes later in the life of the organism. For 
example, restriction of early environmental stimulation in animals 
has produced drastic and enduring effects on emotionality, learning 
ability, activity level, social behavior, and perception (Thompson 
& Schaefer, 1961). Being reared in an orphanage has produced a 
number of behavior changes in children, such as lack of attentive- 
ness, impulsiveness, lowered cognitive capacity, and lessened ability 
to relate to others (Goldfarb, 1955). 

The effects of an increased level of early stimulation in humans 
are suggestive of positive effects (increases in LQ. for example) 
but the evidence is not conclusive. With animals, however, more 
reliable data indicate large gains in growth rate, intelligence, ability 
to withstand stress (Thompson, 1955, 1960; King, 1958), and even 
greater weight and thickness of cortical tissue and an increase in 
total acetylcholinesterase activity of the cortex (Bennett, Diamond, 
Krech, & Rosenzweig, 1964). Thus, a variety of response systems 
may be affected by abnormal levels of early stimulation. 

The purpose in referring to this literature is to support the 
contention of Riesen (1961) and Thompson and Schaefer (1961), 
among others, that the growth and maintenance of neural structures 
are dependent upon the adequacy of functional demands placed on 
them by stimulation. ` 

It is suggested that the optimal level of sensory variation of an 
individual is influenced by early postnatal levels of stimulation and 
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mice (Barnes, Kish, & Wood, 1959; Kish, 1955). Using rats, Barnes 
and Kish (1961) have demonstrated the reinforcing properties of 
the onset of auditory stimulation. 

Additional evidence has demonstrated the reinforcing effects of 
stimulation following periods of sensory restriction. Butler (1953) 
confined a rhesus monkey in a cage covered with an opaque box 
and found that it learned a color discrimination response where 
the only reinforcement was a thirty-second peck through a window 
into the laboratory. Furthermore, the response showed no satiation 
tendencies over ten four-hour testing sessions. 

Butler and Alexander (1955) found that monkeys spent 40 per 
cent of their time (in a ten-hour test period) in visual exploration 
activity. The rate of this activity increased as a function of the 
amount of deprivation of visual exploration (Butler, 1957). 

Fox (1962) confined monkeys in a dark box where they learned 
to bar-press for a reward of 0.5 second of light. The rate of re- 
sponse correlated positively with the length of preceding visual 
deprivation. The response was decreased monotonically by adding 
various amounts of ambient light. When the reward light and the 
ambient light were of equal intensity, the response rate was 
markedly reduced. 

Using human subjects, Jones, Wilkinson, and Braden (1961; 
Jones, 1961) demonstrated the existence of instrumental responses 
that produced visual stimuli after varying periods of isolation in 
lightproof chambers. Additional evidence with human subjects is 
discussed in Chapter VII. 

It has also been suggested that subjects under conditions of 
minimal stimulation may exhibit approach tendencies to stimuli 
usually perceived as noxious, stimuli which would be avoided 
under a more normal stimulus environment. Dember (1960) com- 
ments that "there may be occasions on which a small dose of a 
primary drive may be welcome. If there is no other source of 
variety, a little bit of hunger, or a mild electric shock, may be en- 
joyable" (p. 366). Leuba (1955) suggests that stimulation of pain 
sense organs may be pleasant and irresistible if it increases stimu- 
lation from a minimal to an optimal level. 

Thus, it seems not unreasonable to postulate that a change in 
sensory variation can have reinforcing properties leading to the 
learning of instrumental behaviors. The discussion of an optimal 
level of stimulus variation suggests the occurrence of instrumental 
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behavior to bring about a decrease in stimulation also, when 
preceding levels are too intense. For example, Barnes and Kish 
(1957) have demonstrated the reinforcing properties of the termina- 
tion of intense auditory stimulation. Berlyne and Koenig (1964) 
found light decrement to be reinforcing with rats. As Fiske and 


Maddi (1961) note: 


When there is a large discrepancy between current level of activation 
and the optimal level or range for the given situation, the organism 
will typically engage in behavior designed to increase or decrease impact 
and thus to shift activation to reduce the discrepancy, thereby making 
effective instrumental responses more possible (p. 15). 


eductionist terms, it might be said 


Speaking in traditional drive-r 
-reducing while other behavior is 


that some behavior is tension 
tension-increasing. 


G. A DRIVE FOR SENSORY VARIATION: SENSORISTASIS 


Berlyne (1960) notes three logically distinct characteristics of 
the concept of drive: (1) drive is an energizing condition that 
affects the level of activity, (2) drive has a selective function 
making certain overt responses more likely than others, and (3) 
viation of which is rewarding. In amend- 


drive is a condition the alle 
ing the third concept, Berlyne noted that increases in arousal as 


well as decreases can be rewarding. 

One may reasonably ask why it is proposed to add another 
drive to the perhaps already overcrowded list of non-visceral drives. 
Behavior theory has at times postulated drives which serve to bring 
the individual into greater diversified contact with his environment, 
e.g., exploration, curiosity, manipulation, and the like. Research 
has demonstrated that opportunity to explore or to manipulate, 
without any primary drive reduction, can serve as a reinforcer. 
There is much evidence suggesting that an exploratory drive, 
primary in the sense that it is not derived from any of the tradi- 
tional internal drives, can be elicited in higher organisms. Although 
Montgomery (1952) and Berlyne (1960) described the exploratory 
drive as non-homeostatic in nature, Lana (1960) suggests that 
satiation of this drive may produce some kind of equilibrium in the 
organism. 
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This exploratory drive “is of an external nature in the sense that 
both deprivation and satisfaction associated with the drive depend 
totally on the presence or absence of the relevant stimulus, Le. 
novelty" (Lana, 1960, p. 13). The exploratory drive, then, moti- 
vates the organism to increase stimulation. 

АП of these postulated drives possess the three characteristics of 
drives noted above. However, it appears that the behavioral ends 
or goals of manipulation, exploration, etc., are exactly the same, 
ie, the bringing about of an optimal level of sensory variation. 
One suspects that the specific behaviors elicited (exploration, for 
example) are situationally determined. The monkeys in Harlow's 
manipulatory behavior experiments manipulated the puzzle so 
diligently over a twelve-day period because there was nothing else 
they could do to change their sensory environment. Butler's chimps 
worked so hard to look out the window for brief periods because 
they had no puzzles to manipulate. It is submitted that the animal 
subjects in these experiments were making the best of a bad situa- 
tion (so to speak) and attempting to find sensory variation with 
whatever means the experimenter had provided for them. Anyone 
who has observed monkeys in the relatively free environment of a 
zoo has noted that they exhibit visual exploration, curiosity, manip- 
ulation, play activity, and a host of other seemingly endless 
activities. Thus it is suggested that the specific overt behavioral 
phenomena reported as exploration, curiosity, etc., are simply 
specific behavioral mechanisms by which the organism is best able 
to maintain an optimal level of sensory variation/cortical arousal. If 
this proposition, that the end goals of these behaviors are the same, 
can be accepted, then in the interest of parsimony it would seem 
much more practicable to discuss these behaviors in terms of one 
drive state which the author chooses to call sensoristasis. 

Sensoristasis can be defined as a drive state of cortical arousal 
which impels the organism (in a waking state) to strive to main- 
tain an optimal level of sensory variation. There is, in other words, 
a drive to maintain a constant range of varied sensory input in 
order to maintain cortical arousal at an optimal level. Conceptually, 
this sensory variation-based formulation is akin to homeostasis in 
that the organism strives to maintain an internal balance, but it is 
a balance in stimulus variation to the cortex as mediated by the 
ARAS. The word, sensoristasis, is used in the same manner in 
which Cannon (1932) spoke of homeostasis. “The word does not 
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imply something set and immobile, a stagnation. It means a condi- 
tion—a condition which may vary, but which is relatively constant” 
(p. 24). Thus, sensoristasis is concerned with a fluctuating constant 
—an optimal range which is capable of shifting as a function of 
task and subject variables. The monitor serving to maintain the 
sensoristatic balance is the reticular formation which (as discussed 
above) Lindsley conceives of as serving as a regulator adjusting 
input-output relations. The sensoristatic balance is disturbed or 
upset by conditions of sensory restriction and sensory overload. 

The essential corollaries of the sensoristatic model are seen as 
the following: 

(1) The drive mechanism invoked in the concept of sensoristasis 
is synonymous with arousal as facilitated or mediated by the RAS. 

(2) An optimal range or level of external stimulation exists 
which functions to influence the level of cortical arousal. The 
organism is able to function adaptively in his environment only 
when this optimal range is maintained. Too much or too little 
stimulation disrupts learned responses and prevents new learning. 

(3) The organism will behave so as to maintain this optimal 
arousal level. Those behaviors which increase or decrease sensory 
variation to the optimal level will be reinforced while those which 
increase stimulation above the optimal level will not be reinforced. 
Thus, the organism is sometimes motivated to increase stimulation 
and sometimes to reduce it. 

(4) The optimal range of sensory variation is capable of shift- 
ing as a function of several variables such as the task to be per- 
formed, present state of the organism, and level of preceding 
stimulation. More important, the range is subject to both inter- and 
intra-organism differences. Thus, one may speak of individual dif- 
ferences in need for sensory variation as well as differences over 
time within the same subject. This point will be considered in 
greater detail in Chapter VII. 

Of theoretical importance in the development of the sensoristatic 
model is the question of what predictions can be made from it. 
The following seven predictions are offered. It is noted that they 
apply specifically to conditions of reduced or minimal stimulus 
variation. With slight modification in wording they would also 
apply to conditions of too intense stimulation. The remaining chap- 
ters, however, will deal only with evidence concerning sensory 
restriction. 
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(1) Conditions of reduced sensory input will result in measur- 
able changes in activation level. 

(2) The sensoristatic drive state is induced by conditions of 
restricted sensory variation input and becomes increasingly intense 
as a function of time and amount of deprivation or restriction. 

(3) When conditions of sensory restriction disturb the sensori- 
static balance, the organism will exhibit gross disturbances of 
functioning; e.g., perception, cognition, learning. 

(4) When stimulus variation is restricted, central regulation of 
threshold sensitivities will function to lower sensory thresholds. 
Thus, the organism becomes increasingly sensitized to stimulation in 
an attempt to restore the balance. 

(5) Organisms will exhibit evidence of learning in situations 
where the only apparent reinforcement is a change in sensory vari- 
ation. Thus, under conditions of sensory restriction, increases in 
stimulus variability will have reinforcing properties. 

(6) There exist individual differences in the need for sensory 
variation. These individual differences may be partially due to the 
early postnatal levels of stimulation as discussed above. 

(7) Reduction of the patterning of stimulus input will result in 
greater behavioral effects than simply reduction of the level of 
stimulation. Deprivation of variation in stimulation rather than level 
of stimulation per se, induces a more intense sensoristatic drive 
state. Hence, behavioral disturbances should be greater under per- 
ceptual deprivation conditions than under sensory deprivation con- 
ditions, as these were defined in Chapter I. 

The validity of these predictions is considered in the following 
chapters. 


H. IMPLICATIONS OF SENSORISTASIS FOR DRIVE 
REDUCTION AND HOMEOSTASIS 


The sensoristatic notion involves the shifting of the drive reduc- 
tion notion upward, so to speak, "out of the gut and into the brain,” 
as Rosnow (1964)° so succinctly commented. The mechanisms of 
drive in this system thus remain the same as in the traditional 
homeostasis-based drive reduction system. 

Lana (1960) argues that the existence of an exploratory drive, 


? Personal communication. 
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whether internal or external in nature, does not invalidate the 
drive-reduction hypothesis, although some revision may be neces- 
sary. He notes: 


Yet it appears that the fundamental idea contained in the drive-reduc- 
tion hypothesis of the necessity of drive-reduction for the occurrence 
of learning has not been badly disturbed. The fact that satiation occurs 
at all in manipulation-exploration experiments, and it almost invariably 
does, suggests that an exploratory or manipulatory drive is being reduced 
and that the instrumental act involved is being reinforced (p. 23). 


It is suggested that this holds equally true for the sensoristatic drive 


state. 
The proposed sensoristatic drive does not follow the “rules” of 


the traditional primary drives. White (1959), in discussing the addi- 
tion of an exploratory drive to the list of primary drives, noted that: 


If we admit exploration to the category of drive we are thus commit- 
ting ourselves to believe that drives need have no extraneural sources 
in tissue deficits or visceral tensions, that they are not necessarily 
activated by strong or persistent stimuli, that they do not require con- 


summatory responses, and that drive increase can sometimes be a 


mechanism of reinforcement (p. 302). 


These four characteristics are applicable to the concept of 
sensoristasis. In our own culture, where primary drive deprivation 
is known by very few, the homeostatic drive concept falls short of 
accounting for complex human behavior. Postulating the sensori- 
static drive does not in any way eliminate the viscerogenic drive 
states. It does suggest, however, the possible operation of a dual- 
drive motivational system with the sensoristatic drive occupying the 
more central position of importance in explaining the behavior of 
man. 

Lana suggests (1964)? that sensoristasis might be postulated 
as a theoretical process independent of the concept of drive because 
of the many and varied criticisms inherent in the drive concept, 
This can be easily accomplished—the supporting data and predic- 
tions remain the same; only the tie with drive states changes. The 
relative utility or futility of positing sensoristasis as a drive state, 
or as some other independent process, is beyond the scope of this 


° Personal communication. 
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work. Whatever label or theoretical process is ultimately invoked, 
it is demonstrated in the remaining chapters that sensory restriction 
is indeed an unpleasant experience which seems to result in a 
“need” or striving for contact with an increased level of stimulus 
variation. 


CHAPTER III 


Physiological Effects of 
Sensory Restriction 


The research to be discussed in this chapter will bear directly 
on two items of central importance discussed in Chapter II: activa- 
tion level and threshold sensitivities under conditions of reduced 
sensory input. 

The discussion in Chapter II led to the prediction of a decline 
in activation level when stimulus input is curtailed. Once external 
stimuli are reduced, the only other sources of impact become 
interoceptive and cerebral stimuli. As a consequence, then, of 
sensory restriction, "the major potential source of impact is the 
nervous system itself, especially cortical states. Unless the subject's 
thoughts and imagery have considerable impact, his activation level 
necessarily declines” (Fiske, 1961, p. 140). 

The sensoristatic model also predicts a shift in receptor sensi- 
tivities as the ARAS performs its regulative function in adjusting 
input-output relations. Thus, one would expect the organism to 
become increasingly sensitive to stimulation as the level and variety 


of input decreases. 


A. ELECTROENCEPHALOGRAPHIC CHANGES 


The prototype work at McGill, reported by Heron (1961), con- 
tains a report of EEG tracings on eight subjects who underwent 
isolation for ninety-six hours under the following conditions. The 
subjects lay on a bed in a lighted cubicle with auditory and tactual 
perception severely limited. The translucent goggles worn by the 
subjects admitted diffuse light but prevented any pattern vision. 

Electroencephalographic records were taken immediately upon 
entrance into isolation and twice daily thereafter. In addition, some 
readings were taken during hallucinations and a final recording was 
taken after the subject completed a battery of perceptual tests upon 
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termination of the isolation period. It is important to note that 
records were taken only when the subject was awake, i.e., when he 
was able to carry on a conversation. 

The bipolar parieto-occipital tracings indicated slower frequen- 
cies at the end of the isolation period than at the beginning. Heron 
also noted that the tracings at the end of isolation "appear some- 
what less tidy, as if whatever mechanisms are involved in the 
synchronization of alpha rhythms are affected" (1961, p. 24). 

А quantitative analysis of wave frequencies within a given time 
interval revealed progressively slower activity as time in isolation 
increased. For instance, there was more slow activity after ninety- 
six hours than after forty-eight hours. The regular progression was 
still evident even when the records were analyzed in twenty-four- 
hour periods. Morcover, these changes persisted for three and one- 
half hours after termination of the isolation experience. 

EEG records taken during reported hallucinations were similar 
to those usually obtained from persons in an alerted state. 

Mendelson, Kubzansky, Leiderman, Wexler, and Solomon (1961) 
reported EEG tracings of two subjects who endured a state of 
perceptual isolation for six hours in a tank-type respirator (sce 
Figure 14). Tactual stimulation was reduced by encasing arms and 
legs in rigid cylinders. A dull, repetitive auditory masking sound 
was provided. The subjects wore no goggles and could see the 
white walls and ceiling and the front of the tank. Artificial light 
was minimal and constant. Two-minute EEG tracings were taken 
every fifteen minutes. No post-isolation recordings were made, nor 
were any control subjects used. 

The results indicated a great deal of fluctuation from states of 
drowsiness to those of alertness. It is noted that the subjects were 
allowed to talk and, in general, the periods of no verbal activity 
were accompanied by slower frequencies which increased during 
periods of verbalization. The authors reported a consistency be- 
tween behavioral and physiological responses. "Where there is a 
behavioral index of anxiety there is a generally parallel physiologi- 
cal response. Where there is no behavioral activity, parallel physio- 
logical activity is also relatively absent" (Mendelson, et al., 1961, 
p. 110). 

A report by Cohen (1958b) discussed the “white-out” phenom- 
ena and its correlated EEG measures. The “white-out” phenomena 
often result after prolonged exposure to a uniform visual field. The 
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subjective experience seems to be that of cessation of vision, as 
though the subject has stopped seeing. Different apparatus was 
necessary to produce binocular and monocular situations. These are 


described by Cohen (р. 3): 


Two Ulbricht type spheres, with a diameter of 1 m., were joined, and 
appropriate illumination produced either a completely uniform field or 
one containing a small differentiated area. The subject, using his right 
eye alone, looked through a specially designed mask into one of the 
spheres and was presented with either the uniform field or one contain- 
ing an 8 cm. circular figure at a distance of 1 m. 


For binocular stimulation, the following was used (Cohen, p. 4): 


aratus consisted of a dome with a diameter of 35 cm. at 
the base and was made of milk glass 4 mm. thick. The dome was placed 
over the head of the subject who was seated in a tent-like structure 
made of white cloth. A battery of 30 small 12 volt D.C. bulbs were 
distributed so as to provide uniform stimulation from all directions of 
the visual field. In addition, translucent plastic material was hung 
between the subject and the light source. The diffusion of light through 
both the translucent plastic and the milk glass dome resulted in a 


relatively uniform visual field. 


The new арр 


Eleven subjects participated for three to eight hours each, with 
each experimental session lasting about one hour. Periods of con- 
tinuous stimulation lasted from three to ten minutes with a five- 
minute rest period between exposures. The subject sat alone in a 


room and was instructed to signal the duration of a “white-out” by 


depressing a key. 
In the occipital records taken, strong alpha activity usually 
followed the onset of a "white-out" with the latency of about one 


second. 


The amount of alpha activity was dependent upon the conditions of 
stimulation. Uniform stimulation resulted in a much higher percentage 
of alpha than stimulation with a spot in the field. Monocular uniform 
stimulation produced more alpha activity than binocular uniform 
stimulation. Low levels of illumination resulted in more alpha than 
high levels of illumination. Under those conditions favoring alpha, the 
reappearance of bursts of alpha usually occurred within 10 sec. On the 
other hand, stimulation with a spot often suppressed alpha for over 
60 sec. (Cohen, 1958b, p. 8). 
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There was a considerable range of individual differences in EEG 
tracings. 

In general, the onset of alpha activity occurred when visual 
experience spontaneously became less differentiated, i.e., when the 
spot in the visual field disappeared with the field appearing as а 
uniform fog, when the fog disappeared and the subject reported the 
experience of "light," and when everything disappeared with the 
subject seeing nothing. 

Zubek and his associates have performed several well-controlled 
studies yielding EEG measures. Zubeks method of measuring 
occipital frequencies in the studies to be discussed below involved 
the selection of two hundred one-second samples of artifact-free 
occipital lobe tracings. Using a special calibrated ruler, the fre- 
quency of each one-second sample was determined and the average 
for the two hundred samples was then computed. 

Zubek, Pushkar, Sansom, and Gowing (1961) exposed sixteen 
subjects to sensory deprivation. Fourteen subjects remained for 
seven days, one for eight and one-half days, and one for ten days. 
The purpose of the study was to investigate perceptual changes and 
is therefore discussed in more detail in Chapter V. Its relevance for 
the present chapter is that EEG records were taken from eight 
subjects who remained for a week and one subject who endured 
ten days of sensory deprivation. Records were taken before isolation 
and within three hours after confinement. 

The post-isolation record of the ten-day subject consisted mainly 
of fast activity at 12 to 90 c.p.s. and an excess of theta activity 
particularly in runs involving the temporal lobes. In attempting to 
relate hallucinatory activity to EEG variations, it was found that 
alpha activity diminished during some of the hallucinations. An 
EEG taken two weeks later indicated a quite normal pattern al- 
though some temporal lobe slow activity was still evident. 

Dealing with the eight one-week subjects, it was found that two 
of them showed normal post-isolation records, three showed a slow- 
ing of the alpha, and three showed a slowing of the alpha together 
with an above average amount of slow or theta activity. The 
authors suggest the presence of fast activity in the ten-day subject 
and its absence in the seven-day subjects may be a function of 
individual differences. 

Zubek, Welch, and Saunders (1963) isolated three subjects 
under conditions of perceptual deprivation for a period of fourteen 
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days under the following conditions. The subject lay on a mattress 
wearing translucent goggles and gloves to reduce tactual stimula- 
tion. White noise, slightly above the threshold of hearing, was con- 
stantly presented through earphones. Subjects were instructed not 
to engage in any vocal activities and were allowed to move but not 
to exercise. EEG readings were taken at the following times: before 
isolation, at seven, ten, twelve, and fourteen days during isolation, 
and after isolation at three hours, and at one, two, and seven days. 

Zubek, Welch, and Saunders reported a highly consistent pro- 
gressive decrease in mean occipital frequencies as indicated in Table 
3-1. This decrease was more than twice as great during the second 


TABLE 3-1 
MEAN Frequencies (WAVES PER SECOND) ron THE OCCIPITAL LOBE FOR 
THREE SUBJECTS AT VARIOUS TIMES DURING AND AFTER 14 Days 
or PERCEPTUAL DEPRIVATION® 


During deprivation After deprivation 


Sub- Day Day Day Day Day | Hour Day Day Day 
ject 0 7] 10 12 14 3 1 2 7 


А 10.10 9.16 8.60 7.45 7.15 7.50 7.89 8.62 9.57 
B 13.03 12.65 11.40 10.94 10.44 | 10.80 11.04 11.34 12.50 
e 11.56 10.14 8.84 8.00] 9.00 10.21 11.01 


“Reprinted by permission from Zubek, Welch, and Saunders, Science, 


1963, 139, 490—492. 
° No encephalographic records were t 
of deprivation or on day 2 after deprivation. 


aken for this subject during day 7 


week as compared with the first. The post-isolation records showed 
a consistent progressive increase in mean frequencies. 

Zubek (1964a) isolated fifteen subjects for fourteen days of 
perceptual deprivation. EEG's were taken before isolation, at seven, 
ten, and fourteen days during isolation, and at one, two, seven, and 
ten days after isolation. The data available from seven of the sub- 
jects revealed a progressive decrease in mean occipital lobe fre- 
quency with time in isolation. The mean decrease during the second 
week was approximately twice as great as that occurring during the 
first week; this difference borders on significance. The data also 
revealed a progressive increase in mean frequency following release 
from isolation. However, indications of EEG abnormality were still 
present even ten days after release from confinement. 
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An important finding was the large individual differences noted 
among the subjects. The mean decrease in frequency ranged from 
3.56 to only 0.26 C.p.s. This indication that some individuals are 
more tolerant of sensory restriction than others will be discussed in 
Chapter VII. 

Next, Zubek and Welch (1963) proceeded to determine the 
difference in brain wave activity between sensory deprivation and 
perceptual deprivation, as these two conditions were defined in 
Chapter I. Ten subjects were utilized in each of four conditions, 
each lasting for one week. EEG readings were taken before isola- 
tion and some two and onc-half hours after isolation. The per- 
ceptual deprivation conditions were the same as described above 
(Zubek, Welch, & Saunders, 1963). The sensory deprivation condi- 
tion was similar except that constant darkness and silence (70 db. 
attenuation) were maintained. The last two groups were control 
conditions. One was a control for the supine position assumed by 
the experimental groups most of the time. In this condition, small 
groups of three to four subjects lay quietly on mattresses in a large 
room. Aside from minimizing gross body movements, their environ- 
ment was quite normal with radio, TV, talking and reading per- 
mitted. The final control group simply came to the laboratory twice 
(with a one-week interval) for the EEG recordings. 

The results indicated that all twenty subjects in the two experi- 
mental groups showed a post-isolation decrease in mean occipital 
lobe frequency. This decrease was significantly greater in the 
perceptual deprivation condition than under sensory deprivation. 
The two control groups exhibited no consistent trend whatsoever. 
In addition to these changes in occipital lobe frequencies, the 
experimental subjects also showed ап excess of slow or theta 
activity, particularly in tracings from the temporal lobes. Moreover, 
the incidence of theta waves was similar for both sensory depriva- 
tion and perceptual deprivation conditions. 

The next step in Zubek’s research program (Zubek & Wilgosh, 
1963) was to determine if the same effects could be produced by 
tactile-kinesthetic immobilization alone, Twenty-two subjects were 
“laid to rest” for one week in a box 7 ft. long, 28 in. wide, and 18 
in. high and lined with foam rubber. The subject’s head rested on 
adjustable padded devices above which were frames to which 
pictures could be attached. The feet were immobilized by two 
V-shaped restraining devices and the arms were placed in rigid 
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cylinders which were fastened down. They were unstrapped for 
fifteen minutes at mealtimes and one hour in the afternoon. Other- 
wise their environment was as normal as possible, with no auditory 
or visual restrictions imposed. 

EEC’s were recorded from ten subjects before and after their 
immobilization. Data from ten control subjects were also obtained. 
The resulting difference in occipital lobe frequencies between the 
two groups was significant at the .001 level, with the experimental 
group exhibiting a greater mean decrease. Comparing these results 
with his earlier research, Zubek concluded that a decrease in fre- 
quency is less after immobilization than after a week of sensory 


TABLE 3-2 
Mean “Pre-post” DirrrnENCES IN OcciPrraL LOBE FREQUENCIES BEFORE 
AND AFTER Two EXPERIMENTAL AND ONE CoxTRoL CONDITION 
(30 SUBJECTS, TEN IN Елсн GnovP)* 


Perceptual deprivation subjects 


No-exercises Exercises Controls 
ora. —1.28 —0.26 
2160 —0.78 —0.25 
—1.47 —0.61 —0.06 
—1.26 —0.56 —0.03 
—1.23 —0.50 +0.01 
—1.16 —0.33 +0.03 
A 10 =@.31 +0.10 
—1.07 —0.27 +0.12 
—1.06 —0.15 +0.13 
—0.41 —0.01 +0.28 

Mean 1691: —0.48 +0.01 


* Reprinted by permission from J. Zubek, Science, 1963, 142, 504-506. 


deprivation. But this point of interest remains: tactile-kinesthetic 
deprivation alone, with no reduction in auditory or visual stimula- 
tion, did significantly influence cortical activity. In line with this 
finding is a study by Hodes (1962) who reported a slowing down 
of EEG activity in cats when injected with flaxedil, a neuromuscu- 
lar blocking agent." This has important implications for sensory 
restriction research and will be discussed in Chapter IX. 

А © The author is grateful to Dr. Zubek for noting the relevance of this 
important study. 
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Zubek (1963a) studied the effects of physical exercise during a 
week of perceptual deprivation. The conditions of isolation were 
similar to those in the other perceptual deprivation studies con- 
ducted at Manitoba with one important difference. Subjects were 
permitted to engage in six five-minute exercise periods each day. 
The exercises had been rehearsed prior to confinement and were 
begun at the sound of a signal. They could also be performed at 
any other time if a subject so desired. 

Occipital lobe frequencies were reported for ten subjects before 
and after a week of perceptual deprivation. These mean frequencies 
were compared with those of ten “no exercise” and ten control 
subjects used earlier (Zubek & Welch, 1963), under the same condi- 
tions of deprivation and testing. The results are shown in Table 3-2 
(see p. 41). Both experimental groups differed significantly from 
the controls and the mean decrease of the exercise group was 
significantly less than that of the “no exercise” group. 


B. GALVANIC SKIN RESPONSE 


One of the variables studied by Vernon, McGill, Gulick, and 
Candland (1961) was galvanic skin response (GSR). The condi- 
tions of the study were those of sensory deprivation as defined in 
Chapter I. Eighteen subjects were confined in a dark, lightproof 
and soundproof cubicle measuring 4 X 9 ft., for periods of twenty- 
four, forty-eight, or seventy-two hours, Wearing gauntlet-type 
gloves, subjects were instructed to lie quietly and make as little 
noise as possible. Measures were taken before confinement (Test 
A), at the end of the confinement period (Test B), and twenty-four 
hours after release from confinement (Test C). 

The authors predicted that skin resistance would increase from 
Test A to Test B since an increase occurs in sleeping subjects. As 
Table 3-3 indicates, all confinement groups showed a decrease 
from Test A to Test B, while a control group registered an increase. 
The forty-eight- and seventy-two-hour confinement groups showed 
a statistically significant loss from Test A to Test В. The gain for 
the twenty-four-hour control group was also significant, 

The GSR drop was only 400 ohms after twenty-four hours, 3300 
ohms after forty-eight hours, and 4100 ohms after seventy-two 
hours. The authors suggested that longer confinements would lead 
to greater alertness. 
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A study by Cohen, Silverman, Bressler, and Shmavonian (1961) 
tested four subjects undergoing four hours of isolation in a sound- 
proof chamber where they were instructed not to move and to stay 
awake. Sensory restriction was apparently minimal: the above being 
the only reported conditions. Two of the subjects had previously 
been diagnosed as schizoid personalities, the other two as well 


TABLE 3-3 
GaLvaNic SKIN RESISTANCE (OHMS X 1000)* 
‘Tests of confined Tests of control 
subjects subjects 
Group A B [9] A B с 
24-hr. 12.0 11.6 6 16.0 22.6 24.3 
48-hr. 10.0 6.7 2.0 11.0 13.0 15.0 
72-hr. 15.7 11.6 1.0 11.3 13.0 11.7 


* Reprinted by permission of the publishers from P. Solomon, P. Kubzansky, 
Р. Herbert Leiderman, J. Mendelson, R. Trumbull, and D. Wexler, Sensory 
Deprivation, Cambridge, Mass.: Harvard University Press, Copyright, 1961, by 
the President and Fellows of Harvard College. 


integrated. These latter two subjects showed higher levels of nerv- 
ous system arousal as indicated by their skin resistance records, 
than did the two schizoid personalities. No mention of the amount 
of the differences was made by the authors. They did note that the 
two schizoid subjects appeared to be more comfortable and less 
upset by confinement. 

Cohen, Silverman, and Shmavonian (1962) dealt with only two 
hours of perceptual deprivation and reported that most of their 
subjects showed increases in skin resistance and decreases in num- 
ber of nonspecific GSR reactions. This was indicative of decreased 
arousal. 

Leiderman (1962) studied galvanic skin potentials in six sub- 
jects using four counter-balanced conditions: (1) vision absent, 
sound present, (2) vision and sound present, (3) vision present, 
sound absent, and (4) both vision and sound absent. The readings 
were taken at fifteen-minute intervals during the two-hour sessions 
and revealed no relationship to the stimulus conditions. 

Zuckerman, Levine, and Biase (1964) took GSR measures under 
conditions which they called total perceptual isolation (darkness 
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and silence) and partial isolation (darkness with sound or silence 
with light). Thirty-six female college undergraduates were confined 
for three hours of isolation, twelve under each of the following 
conditions: (1) no sound-no light, subjects lay on a bed in a dark 
soundproof cubicle and were instructed not to sleep or talk; (2) 
light-no sound, the conditions were the same as above except the 
cubicle was illuminated; (3) sound-no light, conditions were simi- 
lar to (1) except recorded "Muzak-type" music was played into a 
speaker. 

A five-minute base line GSR recording was obtained on en- 
trance into the cubicle, Thereafter, readings were taken every two 
minutes or before and after any marked changes in resistance. The 
nonspecific GSR index indicated that total isolation was more 
stressful than either condition of partial isolation and that light 
deprivation was more stressful than sound deprivation. These stress 
effects did not appear until after one and one-half hours of isolation. 
There were significant decreases in skin resistance in all groups but 
the differences between groups were not significant while the groups 
by periods interaction was significant. The authors also reported a 
significant correlation between GSR fluctuations and anxiety ratings, 
based on post-experimental interviews, during the last one and one- 
half hours of confinement. 

Biase and Zuckerman (1965)° reported on a replication of the 
above study using three groups of male subjects run under the 
same conditions as the female subjects utilized above. Again, sig- 
nificant decreases in skin resistance were found in all groups and 
the number of nonspecific GSR’s was significantly higher in the 
total isolation group. For the confined male and female groups, 
there was a significant difference in nonspecific GSR. The males 
tended to show a greater rise in conductance (or drop in resist- 
ance) than the females. 


C. BIOCHEMICAL CHANGES 


Murphy e¢ al. (1955) investigated eleven oxycorticoids using 
urine from nine subjects in the Bexton, Heron, and Scott (1954) 
study. The results indicated no consistent increase in excretion of 


° Personal communication. 


C. Biochemical Changes 45 


corticoids during the one- to six-day period of isolation. The authors 
concluded that the adrenal cortex was not affected by perceptual 
deprivation to a greater degree than it would have been affected 
by the minor exigencies of everyday life. However, Zuckerman 
(1964) noted that the subjects were resting much more than people 
exposed to the exigencies of everyday life and suggested that a 
recumbent control group confined with some perceptual distrac- 
tions might show a drop in corticoids. 

Mendelson, Kubzansky, Leiderman, Wexler, DuToit, and Solo- 
mon (1960) determined catechol amine levels using urine collected 
from ten male subjects isolated for periods of 3.5 to 30.8 hours. 
The subjects were confined in a tank-type respirator, with arms and 
legs placed in rigid cylinders to inhibit movement and tactile con- 
tact. A dull auditory stimulus was provided and the subject's visual 
field was limited to the blank white walls and ceiling of the room 
with minimal, constant illumination. Urine samples were collected 
prior to, during, and after isolation. 

The investigators were concerned with the adrenal medullary 
hormones, epinephrine and norepinephrine, the former secreted 
only by the adrenal medulla and the latter secreted primarily by the 
endings of the peripheral sympathetic nerves and secondarily by 
the adrenal medulla. The authors cited a number of studies show- 
ing that a variety of stress situations had produced adrenal medul- 
lary hormonal response. 

The results indicated that both epinephrine and norepinephrine 
rose from the pre-confinement to the confinement period, and then 
fell from the confinement to the post-confinement period. Thus, 
there was a rise of both hormones during confinement and a fall 
toward control values after the experience was over. There was a 
wide individual variation in the response measure but, in general, 
those subjects who had the greatest rise in either epinephrine or 
norepinephrine during confinement had the greatest fall after con- 
finement. 

Finally, brief mention is made of the study by Cohen, Silver- 
man, and Shmavonian (1962) who reported no consistent direction 
of change in epinephrine or norepinephrine during a two-hour 
period of perceptual deprivation. However, as Zuckerman (1964) 
suggested, the period of confinement may have been too short to 
induce the stress response. 
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D. OTHER PHYSIOLOGICAL FINDINGS 


Davis (1959) recorded three indices of somatic activity as а 
function of two conditions of sensory restriction. Measures were 
taken of muscular tension and certain circulatory and respiratory 
variables. One group of twenty-two subjects lay on cots in a dark 
and soundproof room for forty minutes (“reduced stimulus” group); 
while the other group of twenty-eight subjects received unpatterned 
auditory and visual stimulation (“stimulus” group). The results 
indicated significantly greater increased muscular and circulatory 
activity and a decreased respiration in the "reduced stimulus 
group. 

Davis discusses this and other physiological findings of sensory 


restriction studies in terms of increased sensitization, commenting 
that: 


The visual receptor, of course, gains Sensitivity in the absence of stimuli 


and loses in their Presence, and there is reason to think the process 
occurs elsewhere as well, ‘Central’ regulation of sensitivity now seems 
to play an important role ( Bruner, 1957). Such operations resemble the 
automatic volume control of à radio receiver. That device is intended 
to maintain a constant output in the face of signal variations. But, if 
the intended signal is weak or absent, the device seeks ever weaker 
input levels and causes the system to respond to the noise level. So the 
sensitized organism may be brought into contact with an underlying 
field of weak tactual, kinesthetic, even auditory and visual stimuli or 
system noise, a field which one may easily suppose is more densely 


oo than are the higher energy levels (Davis, 1959 pp. 313- 
314). : ' 


Е. THRESHOLD CHANGES 


l. Vision 


A study designed to determine the effects of sensory restriction 
on visual recognition thresholds was performed by Rosenbaum, 
- The conditions of sensory deprivation 


ects, sixteen in each group, each sat in 4 


5 and padded earphones. In addi- 


tion, a constant masking sound was provided by an electric fan. 
Subjects in the sensory deprivation Broup wore blacked-out rubber 
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goggles while those in the perceptual deprivation group wore 
frosted goggles admitting diffuse formless light. After the period of 
deprivation, subjects were allowed several minutes for peripheral 
adaptation to normal light. The deprivation periods were zero, five, 
fifteen, and thirty minutes on four different days. 

Subjects’ recognitive thresholds were determined tachistoscopi- 
cally for a list of thirteen five-digit numbers. The results showed no 
appreciable decrement in threshold for either of the deprivation 
conditions, An interesting finding was that visual efficiency in- 
creased under both conditions after five minutes of deprivation but 
then returned to normal. On their failure to verify visual impair- 
dies, the authors comment that, "It seems 
] disturbances are a complex derivative 
nce in which the reduced variation 
and the stress-effects of social isola- 
a observed" (Rosenbaum 


ments reported in other stu 
more likely that such visua 
of a prolonged isolation-experie 
of all exteroceptive stimulation 
tion interact to produce the phenomen 
et al., 1959, p. 433). 

The research of Doane, Mahatoo, Heron, and Scott (1959) 
suggests an increase in visual acuity. Thirteen subjects underwent 
four days of perceptual deprivation in the McGill cubicle and took 
a test of visual acuity before and after confinement. Thirteen con- 
trol subjects also took the test at the same time intervals and 
showed no change in visual acuity. The confined subjects improved 
from pre- to post-confinement, although the results do not reach 


significance. 


2. CUTANEOUS SENSITIVITY 


Several different methods of restricting sensory input have been 
utilized in the research dealing with cutaneous sensitivity. The 
discussion will consider first two studies involving isolation in a 
erceptual deprivation, then studies dealing with 


chamber under р 
ally studies dealing with restriction 


restriction of vision alone, and fin 


of the cutaneous system itself. 
The study by Doane, Mahatoo, Heron, and Scott (1959) dis- 


cussed above also measured the two-point limen in five subjects 
undergoing four days of perceptual deprivation. The tests were 
given prior to isolation, after forty-eight hours of isolation, and 
again after seventy-two hours. Measurements were taken with a 
standard aesthesiometer on the tip of the left index finger, volar 
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surface of the left forearm, the inner surface of the right upper 
arm, and the forehead one inch above the nasion. The results, as 
shown in Table 3-4, showed a decrease in the two-point limen in 
three of the four loci, two of which reached significance. 

One subjective phenomenon of interest was noted while the 
subjects were being tested. They were sometimes uncertain as 3 
whether or not they were being touched, and frequently responde 
when no stimulus was being applied. 


TABLE 3—4 А 
MEAN VALUES ron Two-Porxr LIMEN ror 5 EXPERIMENTAL SUBJECTS 
(4 IN THE 72-Houn Test) AND 20 NORMAL CONTROL SUBJECTS 


p-values 


Test periods (U test)? 
Locus Group Pre-isolation 48 hr. 72 hr. 1-2 1-3 

Finger Experimental 1.70 1.70 NS 
Control 1.75 1.50 

Forearm Experimental 29.6 26.7 15 15 
Control 23.4 23.3 

Upper arm Experimental 29.1 21.9 002 05 
Control 32.8 32.8 

Forehead Experimental 19.8 16.9 02 02 
Control 9.2 9.2 


° Reprinted by permission from B. Doane, W. Mahatoo, W. Heron, and 
T. Scott, Canad. J. Psychol, 1959, 13, 210-219. | ii 

* p-values are based on each subject’s change in score as between his firs 
and second, and first and third test. 


Zubek (1964b) confined twelve subjects for one week under 
conditions of perceptual deprivation in the Manitoba dome. The 
tactual acuity of the index finger and forearm were measured by 
the “flicker” technique as described by Shewchuck and Zubek 
(1960). This technique utilizes an interrupted jet of air, the 
frequency of which can be increased until the subject reports а 
constant sensation of pressure, Measurements were taken before 
and after isolation under a constant level of illumination. А group 
of thirty control subjects were tested at the same interval. 

The results indicated that the tactual acuity of both the index 
finger and the forearm was Significantly increased. This increase 
was quite uniform; all twelve subjects showed increased forearm 


acuity and eleven of the twelve showed an increased finger acuity. 
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The control data revealed a chance distribution of increases and 
decreases. 

A study by Zubek, Flye, and Aftanas (1964) was designed to 
determine the influence of visual deprivation alone on cutaneous 
sensitivity. Sixteen subjects were placed two at a time in a room for 
one week. Aside from constant darkness the sensory environment 
was quite normal with no restrictions on movement or conversation. 

Measures of tactual acuity were taken before and immediately 
after the week of confinement and thereafter at one, two, five, and 
seven days, with measurements taken from the palm, index finger, 
and forearm. The sensitivity of the palm was measured by the 
two-point threshold technique while that of the index finger and 
forearm was measured by the "flicker" technique described above. 

АП three measures revealed an increase in tactual acuity which 
persisted for several days: one day for palm, two days for the 
finger, and seven days for the forearm. Examination of the indi- 
vidual data for all sixteen subjects revealed a very uniform effect. 
The increase in sensitivity appeared over all subjects and on all 


skin areas. 


The subjects verbal reports are also of interest: Several individuals 
reported that during darkness the soles of their feet or their arms were 
very sensitive. One subject also stated that he was ticklish for the first 
time in his life. There were also indications of auditory hyperacuity. 
Several subjects reported, on their return home, that the radio was 
unusually loud. It is possible, therefore, that а general enhancement 
of sensory functioning may occur as à result of visual deprivation 
(Zubek, Flye, & Aftanas, 1964, p. 1593). 


The next logical step from Zubek’s methodical Manitoba labora- 
tory was to study the effects of visual perceptual deprivation on 
cutaneous sensitivity (Zubek, Flye, & Willows, 1964). Having 
ascertained the effects of visual deprivation, this study was under- 
taken to determine if similar effects could be produced by exposure 
to diffuse homogeneous illumination. 

Eighteen subjects were placed in groups of two or three in a 
constantly illuminated room for a period of one week. Wearing 
translucent goggles admitting diffuse light, the subjects were free 
to move about in the room and suffered no other restrictions. The 
techniques, locations, and times of measurements were identical to 
those reported above. 
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The results indicated an increase in tactual acuity for the finger, 
which persisted for one day, and for the forearm with no persist- 
ence. A slight, though not statistically significant, increase was 
demonstrated on the palm, which the authors explained in terms of 
the lesser sensitivity of the two-point threshold. The individual sub- 
ject data revealed uniformity though not as striking as under the 
visual deprivation condition. 

Hence, Zubek and his associates demonstrated an increased 
cutaneous sensitivity under conditions of both darkness and homoge- 
neous illumination. In an effort to account for the less dramatic 
effects under the unpatterned light condition, the authors suggested 
the existence of random fluctuations in illumination as a function of 
head movement (away from the light source) and opening and 
closing of the eyes. During darkness this could not be a factor, but 
during exposure to unpatterned illumination these random varia- 
tions in illumination might alert the neurovisual system intermit- 
tently hence diminishing the magnitude of the cutaneous effects. 

The discussion now turns to studies involving interference with 
the cutaneous system itself. Heron (1961) noted some preliminary 
studies conducted at McGill on cutaneous sensitivity. Sensory re- 
striction was brought about by covering an area on the volar surface 
of the forearm with a plastic cup 3 X 6 cm. Sensitivity was tested 
by means of von Frey hairs before and after isolation. The two 
subjects exhibited a trend toward a post-isolation lower threshold 
which, however, was not significant. Heron also noted the subjects 
reports of changes in sensory functioning, e.g., feelings of pain, 
warmth, or itching when touched with the hairs on the isolated 
area. 

Aftanas and Zubek (1963a, 1963b) investigated tactual acuity 
under three conditions: (1) no stimulation, (2) constant stimula- 
tion, and (3) a control condition. In all three conditions the area 
involved was on the volar surface of the forearm 8 cm. below the 
elbow. The no stimulation condition involved attaching a perforated 
plastic cup to the skin. The constant stimulation was provided by 
attaching a slightly curved perforated disc. In the control condition, 
an open ring was attached to the forearm. Each condition lasted one 
week with eleven subjects in each group. Measurements were taken 
before and immediately after each condition and then daily for six 
days thereafter. 

Tactual acuity was measured by the “flicker” technique de- 
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scribed above. The results are shown in Figure 3-1. Both experi- 
ments yielded the same results: a significant increase in tactual 
acuity for the no stimulation group and a decrease for the constant 
stimulation group. The pre-post differences for all three conditions 
were significant as were the differences between the two experi- 
mental groups and the control group. The results also suggested 
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Fic. 3—1. Tactual acuity of the control and two experimental groups 
before and after a week, and 1, 2, 3, 4 5, and 6 days later. [Reprinted by 
permission from M. Aftanas & J. Zubek, Percept. mot. Skills, 1963, 17, 
867-870.] 
sted for five days for no stimulation and up 
for constant stimulation. The authors dis- 
s of central rather than peripheral mecha- 
pheral factors (impaired circulation and 
likely account for such persisting after- 


aftereffects which persi 
to six days or longer 
cussed the results in term: 
nisms arguing that the peri 
skin distortion) could not 


effects. 
Another study by Aftanas and Zubek (1964) was designed to 


determine if similar changes in acuity could be demonstrated with 


a two-point threshold technique and if these changes would transfer 


to the contralateral limb. The conditions were identical to those 


described above with ten subjects in each condition. Measures 
were taken before and immediately after the seven-day period and 


one and two days later. 
The results, using the tactual flicker technique, verify Aftanas 


and Zubek's earlier findings though the aftereffects persisted only 
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one day. Identical results were obtained using the two-point thresh- 
old technique though no aftereffects were evident. The most 
dramatic results relate to the effects on the contralateral arm. Signif- 
icant changes in tactual acuity, similar to those produced on the 
experimental arm though less pronounced, were found on a homol- 
ogous skin area of the contralateral arm. This transfer effect was 
quite specific: there was no effect on a more distally located skin 
area. This finding provides rather clear support for Aftanas and 
Zubek’s earlier contention that these changes in acuity are a func- 
tion of central neural mechanisms. 

The authors present additional evidence to support their results: 


Heron and Morrison, in an unpublished paper, also reported an increase 
in tactile sensitivity, as measured by a modified von Frey hair technique, 
after four days of isolation of an area on the forearm. Furthermore, a 
similar change, although not as pronounced, occurred on a homologous 
but not on a non-homologous skin area of the contralateral arm. Un- 
fortunately, no observations were made on the duration of the phenom- 
enon or on the effects of constant stimulation. Our results on the “no 
stimulation" condition are also in agreement with a series of studies on 
unilateral amputees, Ss who may be viewed as possessing a limited 
degree of tactual deprivation. These studies have all demonstrated an 
increased sensitivity to touch at the stump as compared with the homol- 
ogous area of the intact limb or with either limb of control Ss (Haber, 
1955; Katz, 1920; Teuber, Krieger, & Bender, 1949; Wilson, Wilson, & 
Swinyard, 1962). Furthermore, Wilson et al. (1962) have shown that a 
unilateral congenital amputation increases the sensitivity of the contra- 
lateral limb. This sensitivity, however, is not as great as that of the 
stump but it is greater than that of cither limb of matched controls 
(Aftanas & Zubek, 1964, p. 441). 


3. Pain SrNsrIIVITY 


Vernon and McGill (1961) utilized eighteen adult male sub- 
jects under conditions of sensory deprivation. The subjects first 
spent several practice periods in the deprivation chamber to allow 
their pain thresholds to become relatively stable. Pain thresholds 
were determined by a modified method of limits (the 50 per cent 
value being calculated) and pain was delivered by electrical cur- 
rent of 1000 c.p.s. 

After the pain thresholds had been determined, nine of the 
subjects underwent four days of sensory deprivation in a small 
lightproof and soundproof cubicle. The other nine subjects served 
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as a control group. The pain thresholds were measured again at the 
end of the four-day period while the subject was still in the depriva- 
tion chamber. Results are contained in Table 3-5. 

The thresholds for the confined group dropped 0.108 m.a. which 
was a significant difference as compared to the control group. The 
thresholds for the experimental group were still lower four days 
later. 

Working with perceptual deprivation of one week duration, 
Zubek, Aftanas, Hasek, Sansom, Schludermann, Wilgosh, and Wino- 
cur (1962) found that confined subjects were significantly more 


TABLE 3-5 
MEAN PAIN THRESHOLDS (IN MILLIAMPERES)* 
Test No. Sensory deprivation group Control group 
1 0.290 0.240 
2 0.182 0.221 
Difference 0.108 0.019 


^ Reprinted by permission from J. Vernon and T. McGill, Science, 1961, 


133, 330-331. 


insensitive to pain than a control group. The authors explained 
this discrepancy with the previous findings as being due to the 
action of the analgesic properties of the white noise utilized in the 
study, 

The previously reported study by Zubek, Flye, and Aftanas 
(1964) also investigated pain and heat sensitivity under visual 
deprivation alone. Measurements were taken on the forearm before 
and after the week of darkness by the Hardy-Wolff-Goodell dolor- 
imeter. A group of matched control subjects were also utilized. As 
Figure 3-2 indicates, there was a significant increase in sensitivity 
to heat and pain which persisted two days for pain and one day 
for heat. 

The study by Zubek, Flye, and Willows (1964) reported above 
using exposure to unpatterned light, also demonstrated a significant 
increase in pain sensitivity which persisted for one day after con- 
finement. 

The following two studies were designed primarily to study 
intellectual and perceptual impairments under sensory restriction 
and will therefore be discussed in more detail in Chapters IV and 
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V. Brief mention of them is made here in reference to their findings 
on pain sensitivity. 

Zubek, Aftanas, Kovach, Wilgosh, and Winocur (1963) utilized 
body immobilization for periods of three to twenty-four hours and 
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Fic, 3-2. Heat and pain sensitivity of the forearm before and after a week 
of darkness, and 1, 2, 5, and 7 days later. [Reprinted by permission from 
J. P. Zubek, J. Flye, & M. Aftanas, Science, 1964, 144, 1591-1593.] 


found no significant difference between confined and control sub- 
jects in pain sensitivity. 

Working with a longer period of body immobilization (one 
week), Zubek and Wilgosh (1963) again found no differences in 
pain sensitivity. 


4. AUDITORY SENSITIVITY 


A very common post-isolation report of many of the sensory 
and perceptual deprivation studies involving long-term isolation 
was that sounds in the external environment seemed to be louder 
to many of the subjects. This raises the interesting possibility that 
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sensory restriction may increase auditory sensitivity. Duda and 
Zubek (1965) ° performed a study in which visual deprivation alone 
resulted in an increase in auditory sensitivity. Twelve subjects 
were confined in darkness for one week and given two auditory 
tests prior to and at the end of the isolation period, and then at 
intervals of one, two, five, and seven days. A control group of seven 
subjects were given the same tests at the same intervals. The first 
test measured auditory flutter fusion using an interrupted white 
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Fic. 3-3. Auditory flutter fusion. [Unpublished data. Reprinted by per- 
mission from P. Duda and J. Zubek, 1965.] 


noise at an on-off ratio of 90:10. The second test measured the 
threshold of hearing for the following frequencies: 100, 300, 1000, 
5000, and 9000 c.p.s. 

The results indicated a significant increase in auditory flutter 
fusion for eleven of the twelve subjects. This significant increase 


was still present one day after return to a normal sensory environ- 


ment. The control group showed a chance distribution of increases 


and decreases. The results of the auditory flutter fusion tests are 
Shown in Figure 3-3. Zubek notes that these results are almost 


° Personal communication. 
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identical to those for tactual fusion. The results of the other test 
revealed a slight but non-significant lowering of absolute thresholds 
for the various frequencies, 

Zubek (1965)? also reported that subjects often commented that 
their sense of smell was better and that food seemed tastier after 
visual deprivation. Thus, it may be that olfactory and gustatory 
sensitivity are also increased. 


F. DISCUSSION 


Impressive evidence does exist to support the proposition that 
level of activation, as reflected in EEG tracings, is influenced by 
Sensory restriction. A clear shift to the lower frequencies in the 
alpha band has been consistently demonstrated. Furthermore, this 
decrease seems to persist for some time after return to a normal 
sensory environment. 

Heron (1961) suggested that these effects could be defined in 
terms of the ARAS, as discussed in Chapter П, and noted that the 
activity of this mechanism is closely related to overt behavior and 
is intimately connected. with Sensory systems. Zubek and Wilgosh 
(1963) also attributed the EEG changes to a disturbance of the 
activity of the ARAS as a result of the decrease in the level of 
varied sensory input. Their study on tactile-kinesthetic deprivation 
indicated that, "Interference with these sense modalities alone may 
be sufficient to produce certain behavioral changes, especially in 
the light of several reports pointing to the ‘powerful excitatory 
influence of somatic sensory excitation' upon the reticular activating 
system]" (p. 308). 

That the critical factor is variation in Sensory input rather than 
level of input per se is demonstrated by Zubek and Welch (1963) 
who found a greater disturbance of electrical activity of the brain 
under perceptual rather than sensory deprivation, The authors also 
noted a close correspondence between behavioral performance 
under deprivation and the state of electrical activity of the brain. 
There were greater behavioral impairments under perceptual than 
under sensory deprivation. 


° Personal communication. 

tJ. D. French, in Handbook of Physiology, section 1, Ni 
vol 2, J. Field, Ed. (Williams & Wilkins, Baltimore, 1960 
Bernhaut et al., J. Neurophysiol., 1953, 16, 21. 


europhysiology, 
Lp 1281; H. 
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Of great interest is the suggestion of possible fluctuation in 
brain wave activity as a function of behavioral activity. The ob- 
servation of Heron (1961) that EEG records obtained during 
hallucinations were similar to those usually obtained in a waking 
state suggests the operation of interoceptive stimulation in increas- 
ing level of activation. The changing EEG activity as a function of 
presence or absence of verbal activity as noted by Mendelson et al. 
(1961) also indicates the importance of self-generated stimulation 
ation. Continuous EEG tracings taken during 
h overt and covert activity would most 
for the effects of interoceptive and 


in maintaining activ: 
isolation and correlated wit 
likely provide stronger evidence 


exteroceptive stimulation on cortical arousal. 

Along these lines, Cohen (1958b) presented some interesting 
conjectures derived from his study of the “white-out” phenomenon. 
He suggested that a low alpha index would tend to reflect an acti- 
vation pattern which might be correlated with excessive blinking, 
which would disrupt continuous stimulation and thereby prevent 
"white-out." He also suggested that the temporal correspondence of 
alpha pattern with ^white-out" might indicate that little, if any, 
neural activity initiated by visual stimulation was reaching the 
visual cortex during *white-out." The presence of slow brain waves 
usually associated with sleep, as well as the drowziness reported by 
the subjects, might serve to indicate that areas of the brain, other 
than those associated with vision, are of importance for the “white- 
out” effect. It is suggested that this is a function of a too low 
arousal level due to the low level of sensory variation. 

Finally, physical exercise Was shown by Zubek (1963a) to pro- 
duce less of a decrease in mean frequencies. As he suggested, 
exercising may provide varied kinesthetic and proprioceptive stim- 
uli to counteract to some degree the restriction of varied visual and 
auditory inputs. Thus, somatic sensory stimulation may exert an 
excitatory influence оп the reticular formation. 

Thus, the data reveal reduced electrical activity of the brain 
which is more severe under perceptual as compared to sensory 
deprivation and which can be counteracted, to some extent, by 
kinesthetic and proprioceptive sensory input. It is important to 
note that large individual differences are reported, with some sub- 
jects showing considerable disturbance of brain wave activity while 
others reveal an almost normal record. This point will be discussed 
further in Chapter VII. 
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The studies by Zuckerman, Levine, and Biase (1964), Cohen, 
Silverman, Bressler, and Shmavonian (1961), and Vernon, McGill, 
Gulick, and Candland (1961) revealed a decrease in skin resistance 
(or increase in skin conductance) as a function of time in isolation. 
The implications of these findings for our sensoristatic model are 
suggested by Vernon et al. (1961): 


The change in the electrical resistance of the skin may possibly be 
related to general alertness. Skin resistance increases during sleep and 
decreases when the subject awakens. It might be concluded that as the 
subject becomes less alert, resistance goes up and as he becomes less 
drowsy, resistance goes down. Under the conditions of sensory depriva- 
tion the skin resistance goes down, which may mean that the confined 
individual has become a more alert individual. It is reasonable to as- 
sume that the subject is constantly tuned to receive any and all stimuli 
during confinement. In a sense he has become more sensitive to changes 
of any sort since he has so few. He may be a more awake and more 
alert individual. Thus, it would be predicted that the longer the con- 
finement, the greater the change in skin resistance, a prediction which 
is verified by the data (p. 55). 


This suggestion that the stimulus-deprived subject will become 
more sensitive to stimulation has considerable support from the 
data reported. 

The work of Mendelson et al. (1960) on catechol amine excre- 
tion suggests that some forms and durations of sensory restriction 
may be classed with other stresses which have measurable physio- 
logical effects. Their finding that subjects with the lowest control 
norepinephrine values had the greatest rise in excretion. during 
confinement is consistent with the law of initial values of other 
physiological variables. That epinephrine excretion does not follow 
this pattern is of interest. The authors noted that, "these data con- 
verge to suggest that epinephrine excretion is more dependent upon 
and sensitive to situational determinants which may induce psycho- 
logical stress, whereas norepinephrine excretion is more closely 
related to basal physiological processes" (Mendelson et al., 1960, 
p. 154). 

The research reviewed has revealed consistent increases in 
cutaneous sensitivity with some suggestion of an increased visual 
sensitivity. Pain sensitivity showed an increase only under condi- 
tions of sensory deprivation, visual deprivation alone, and diffuse 
light alone. The most systematically studied threshold change has 
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been cutaneous sensitivity by Zubek and his associates. They have 
shown tactual acuity to increase under conditions of no tactual 
stimulation, visual deprivation alone, and perceptual visual depriva- 
tion. Most striking has been their demonstration of an increased 
acuity on a homologous area of the contralateral arm, strongly 
suggesting the operation of central factors serving to regulate 
threshold sensitivity. 

Thus the evidence reviewed in this chapter lends support to 
several of the predictions set forth in Chapter II. Reduced sensory 
input results in measurable changes in activation level (Prediction 
1), the organism becomes increasingly sensitized to stimulation 
(Prediction 4), and disturbances are more pronounced under per- 
ceptual as compared to sensory deprivation (Prediction 7). 


CHAPTER IV 


Cognitive and Learning E ес 


restriction research which has 


This chapter will focus on sensory 
f learning, and attitude 


investigated intellectual efficiency, rate о 
change. 


A. INTELLECTUAL EF FICIENCY 


À number of studies in sensory restriction have indicated sub- 
jective reports of difficulties in concentration, attention, and prob- 
lem solving following isolation. Upon release from confinement, 
Subjects have given fairly consistent reports indicating the existence 
of cognitive decrements. As will be seen, however, somewhat less 
Consistent results have emerged from studies using objective tests 
of cognitive functioning. 


The prototype study of Bexton, Heron, and Scott (1954) investi- 


gated the effects of perceptual deprivation on cognitive processes. 
The study has been described in Chapter I. Subjective reports 
indicated that the subjects were unable to concentrate on any topic 
for long and found it difficult to solve intellectual problems. Most of 


the subjects abandoned attempts at organized thinking and there 


existed blank periods during which they were unable to think of 


anything at all. 


The following tests were administered to twelve of the confined 


Subjects and twelve controls: multiplying two- and three-digit 
numbers, arithmetical problems, completion of number series, mak- 
ing a word from jumbled letters, and making as many words as 
Possible from the letters of a given word (word-making). These 
lests were given prior to isolation, after twelve, twenty-four, and 
forty-eight hours in isolation, and three days after isolation. The 
authors reported that the experimental subjects performed worse 
than the controls on all the tests, but the differences reached sig- 
nificance only for the error scores on the second anagram test, as 


shown in Figure 4-1. 
61 
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Scott, Bexton, Heron, and Doane (1959) also investigated 
cognitive effects of perceptual deprivation under the same condi- 
tions as in the Bexton, Heron, and Scott study described above. The 
same tests were also used. The statistical analysis was based on a 
comparison of the mean difference score (between the pre-isolation 
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Fic. 4—1. Errors in word-making (wrong words, misspellings, repeats). 
Mean error scores for experimental and control subjects, before, during, and 
after the isolation period. [Reprinted by permission from W, Н. Bexton, W. 
Heron, & T. H. Scott, Canad. J. Psychol., 1954, 8, 70-76.] 


and subsequent tests) of the confined and control groups. The 
confined group performed significantly worse than the control 
the word-making test and the number series. On the other tests, 
the experimental group also performed poorer although the results 
were not significant. 

Subjective reports during isolation revealed that ne 
jects reported inability to concentrate, lack of clarity 
and difficulty in thought organization. Also, the thoug 
ization became more pronounced as time in isolatio 


s on 


arly all sub- 
in thinking, 
ht disorgan- 
m increased. 
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Post-isolation comments revealed that these subjectively reported 
impairments persisted for two days after the experiment, with 
reports of lack of interest in study, loss of motivation, and absent- 
mindedness. 

Freedman, Grunebaum, and Greenblatt (1961) placed eight 
subjects under conditions of perceptual deprivation in a small room, 
wearing translucent goggles, and with a constant white noise, for 
à period of eight hours. The study was concerned primarily with 


perceptual changes, but the authors did report subjective changes 


in cognitive functioning. All subjects commented on the difficulty 
Those who tried were 


in thinking coherently and concentrating. 
often unable to count consecutively for more than twenty or thirty 
digits. 
Goldberger and Holt (1958) confined fourteen male subjects in 
à cubicle for eight hours under perceptual deprivation similar to 
the McGill experiments except that the subjects were encouraged to 
talk. Tests of arithmetic reasoning, logical deduction, digit span, 
апа story recall were given before and after confinement. Pre- and 
Dost-test comparisons yielded significant impairment on the test of 
logical deduction only. No control group was utilized. 

Davis, McCourt, and Solomon (1958) confined ten male sub- 
jects for ten hours in a respirator under perceptual deprivation. 
The subjects were confined in pairs and though they could not see 


one another, they were able to converse. The authors found no pre- 
Post test differences on a block design task. 

Cohen, Silverman, Bressler, and Shmavonian (1961) confined 
four subjects in a soundproof chamber for four hours. Subjects were 
instructed to stay awake and were seated in a chair. Before isola- 
tion, subjects were given the vocabulary, digit span, similarities, 
arithmetic, and comprehension sub-tests of the Wechsler Adult 
Intelligence Scale (WAIS). After isolation, the remaining six sub- 
tests of the WAIS were given. There were no control subjects. 
Though no statistical data were provided, the authors reported that 
short-time retentive ability (digit span) was increased while arith- 
metical reasoning, ability to abstract and generalize, and reasoning 
ability showed a decrease. 

Smith and Lewty (1959) confined twenty subjects in a cubicle 
under perceptual deprivation for as long as they could stand it. 
The average periods of confinement were 29.24 hours for men and 
48.70 hours for women. No objective tests of intellectual function- 
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ing were used but the subjects reported that thinking became dis- 
ordered and concentration was lost. 

Myers, Murphy, Smith, and Windle (1962), in the HumRRO*? 
research program, have conducted a number of studies in which 
military personnel serving as subjects were confined to lightproof 
and soundproof cubicles for ninety-six hours. A battery of five tests 
was administered prior to confinement, after about scventy-five 
hours of isolation, and again after release from confinement. The 
tests were taken over the intercom system and included immediate 
memory, numerical facility, verbal fluency, successive subtraction, 
and inductive reasoning. 

In comparison with the performance of a control group, the 
authors reported that the isolated subjects tended to perform at a 
poorer level during isolation, though only two of the tests (succes- 
sive subtraction and inductive reasoning) reached significance. The 
results are shown in Table 4-1. The post-confinement results yielded 


TABLE 4-1 
RELATIVE PERFORMANCE OF CUBICLE AND CONTROL GROUPS ON THE 
DURING-ISOLATION INTELLECTUAL Erriciency Test BATTERY’ 


Superior group 


Subtest (Cubicle or control)? т? p 
Immediate memory Cubicle 0.53 NS 
Numerical facility Cubicle 0.24 NS 
Verbal fluency Control 3.76 NS 
Successive subtraction Control 4.76 <.05 
Inductive reasoning Control 4.76 <.05 


* Reprinted by permission from T. I. Myers, D. B. 
C. Windle, HumRRO res. memo., February 1962. 
* Cubicle group N — 34; control group N — 34. 


Murphy, S. Smith, and 


по decrement in intellectual efficiency. А post-confinement ques- 
tionnaire revealed that the isolated subjects rated themselves as 
being considerably less efficient in thought processes. 

The authors concluded that the two tests on уу 
impairments were shown probably involved more 
tions than the other tests used. They suggested, 
sensory deprivation impaired involved or complica: 
tasks but not necessarily fairly easy and routine а 


hich significant 
complex opera- 
therefore, that 
ted intellectual 
ctivities. 

° Human Resources Research Office о 


perating under contract with the 
Department of the Army. 
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Zuckerman, Albright, Marks, and Miller (1962) isolated twenty- 
five female subjects in an iron lung for seven hours in total dark- 
ness with white noise presented through earphones. A battery of 
tests was administered to confined and control subjects. The study 
is discussed in greater detail in Chapter VI, but two of the tests 
are of interest in the present context. A Mental Arithmetic Test 
and the Digit Span Test from the Wechsler Memory Scale were 
given to the subjects after entering confinement and again after six 
hours of confinement. No significant differences were reported on 
either test, however, an interesting difference between two control 
conditions was revealed on the Mental Arithmetic Test. One control 
group (C1) remained in the iron lung for seven hours but suffered 
no visual or auditory restrictions. The other control condition (C2) 
endured neither confinement nor sensory restriction but were simply 
The Cl group had an increase in the 
number of problems right which was significantly greater than the 
decrease in the C2 group. The authors suggested that confinement 
without sensory restriction may have exerted a facilitating effect on 
this test. The experimental subjects reported difficulty in thought 
and concentration. 

Zubek, Sansom, and Prysiazniuk (1960) confined subjects in the 
Manitoba dome isolation chamber under conditions of darkness 
and silence. The subject group consisted of fourteen who remained 
for seven days, one for eight and one-half days, and one for ten 
days. Six other subjects terminated within the first three days. А 
battery of tests was administered inside the chamber at the begin- 
ning of the isolation period, at intervals of approximately twenty- 
four hours, and again one day after isolation had ended. Total 
testing time was forty-five minutes. The testing procedure was as 


follows: 


tested at appropriate times. 


A 15-watt red light bulb located in the ceiling of the dome was put on; 
S removed the test battery and clipboard which were placed inside the 
food receptacle by E through a door in the bottom of the receptacle; 
S sat down on the “step-down” toilet seat located below the red light 
bulb; E gave S instructions for taking the tests over the two-way 
speaker system; the completed test battery was replaced in the food 
receptacle; S was asked to report any experiences he might have had 
since the last test session; the red light was extinguished (Zubek, San- 


som, & Prysiazniuk, 1960, pp. 235-236). 


A group of control subjects were tested at the same time intervals 
under the red light inside the chamber. 
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The tests included the following: verbal reasoning, rote learning, 
abstract reasoning, space relations, verbal fluency, number facility, 
numerical reasoning, recall, and recognition. Significant impair- 
ments were reported for the confined subjects only on the tests of 
recall and recognition. The confined subjects performed better 
(though not significantly) on verbal reasoning and rote learning. 
The control group performed better (though not significantly) on 
verbal fluency and numerical reasoning. 

Subjective reports revealed that four subjects consistently re- 
ported intellectual impairments, while five reported impairments 
from the fifth day of confinement on. Seven subjects reported no 
intellectual impairments whatsoever. 

Also, on the recall and recognition tests, several subjects re- 
ported a feeling of great frustration and a blankness when they 
tried to recall or recognize words they had seen several minutes 
before. The memory lapses and absentmindedness persisted in 
several subjects a day or so after isolation. 

The authors concluded that purely intellectual abilities (exclud- 
ing recall and recognition) did not seem to suffer any impairment. 
They suggested that some of these abilities, e.g., rote learning, 
verbal and abstract reasoning, and space relations, might even 
improve, at least during the first few days of isolation. 

Zubek next proceeded to determine the effects of perceptual 
deprivation on various intellectual functions (Zubek, Aftanas, 
Hasek, Sansom, Schludermann, Wilgosh, & Winocur, 1962). Forty 
subjects were confined in the Manitoba isolation chamber under 
diffuse illumination and white noise. Twenty-nine of these subjects 
successfully endured the seven days of isolation. Two control groups 
of forty subjects each were also utilized. The "ambulatory" control 
group came to the laboratory for testing on nine occasions, The 
"recumbent" controls remained in a room, in groups of five or six, 
for a week. Aside from lying down for the period of confinement, 
their sensory environment was quite normal. 

The tests were administered before 
during isolation, and one day after 
The testing required about one hour 
inside the chamber with instructions 
two control groups were given the 
intervals. 


isolation, at various intervals 
the release from confinement. 
рег session and was conducted 
given over the intercom, The 
same tests at the same time 
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The results for those subjects completing the week of isolation 


and those terminating early are shown in Table 4-2. 


Following the analysis of variance, the differences between the 


various groups were evaluated by 2-tailed t tests. This revealed 


that the experimentals performed significantly worse than the con- 
trols on the following tests: cancellation, dexterity, number facility, 
abstract reasoning, space relations, and verbal fluency. With the 


TABLE 4-2 
коң 12 INTELLECTUAL TESTS DURING A WEEK on Less 


VaLurs or F AND x^ 
DEPRIVATION” 


THAN A WEEK OF PERCEPTUAL 


Week of isolation Less than week of isolation 


‘Tests Е Р Tests a p 
Cancellation 8.90 <.001 Cancellation 6.30 «.05 
Dexterity 7.8 <.01 Dexterity 8.75 «.02 
Number facility 3.26 «.05 Number facility 7.40 «.05 
Abstract reasoning 7.40 <.01 Abstract reasoning 7.40 «.05 
Recall 2.88 NS Recall 5.00 NS 
Recognition 1.00 NS Recognition 6.20 <.05 
Verbal reasoning 1.17 NS Verbal reasoning 3.20 NS 
Numerical reasoning 8.80  «.001 Numerical reasoning 1.55 NS 
Space relations 14.51 <.001 Space relations 6.20 <.05 
Verbal fluency 3.18 «.05 Verbal fluency 7.80 <.02 
Rote learning 0.76 NS Rote learning 3.15 NS 

1.30 NS 


Digit span 2.00 NS Digit span 


s of variance by ranks. 


° Friedman two-way analysi 
from J. P. Zubek et al., 


Reprinted by permission 
1962, 15, 171-198. 


Percept. mot. Skills, 


test of numerical reasoning, the performance of the experimental 
group was significantly worse than that of the ambulatory controls, 
and the recumbent controls were also significantly worse than the 
ambulatory controls. This, together with suggested, though not 
significant, evidence on space relations and verbal fluency sug- 
gested that the postural condition may have influenced these 
abilities, None of the post-isolation tests revealed any differences in 
performance. Also, the authors suggested that the impairment ob- 


served during the first few days of isolation was about the same as 
that at the end of isolation. 


The data for those subje 
days of isolation is contained in 


cts terminating within the first three 
the right half of Table 4-2. The 
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results were quite similar to those who endured the week success- 
fully. There were significant impairments in cancellation, dexterity, 
number facility, abstract reasoning, space relations, and verbal 
fluency. Numerical reasoning was not impaired significantly as it 
was with longer confinement subjects, and recognition was impaired 
in this group while it was not in the main group. 

Finally, the authors examined the performance of four of the 
twenty-nine successful subjects who had served a year earlier in a 
sensory deprivation experiment lasting one week. Three of these 
subjects noted that the second condition was much easier to en- 
dure, while the fourth found it more difficult. Comparing the per- 
formance of these four with a matched group of four of the “non- 
repeaters” it was found that the “repeaters” obtained higher mean 
scores on nine of the twelve tests, though the differences were not 
significant. 

Thus, these two studies of Zubek and his associates have demon- 
strated greater intellectual impairment under conditions of per- 
ceptual deprivation as compared to sensory deprivation. 

Zubek (1963a) then investigated the effect of exercise on 
twenty-seven subjects confined in the Manitoba chamber for one 
week under conditions of perceptual deprivation. The study has 
been described in Chapter III. The subjects were given the twelve 
intellectual tests noted above (Zubek et al., 1962) before isolation 
and at six intervals during the week of confinement. The exercise 
group did not differ significantly from a no-exercise group on any 
of the tests except cancellation. The no-exercise group did perform 
significantly worse than matched controls on seven of the tests 
(cancellation, numerical reasoning, space visualization, arithmetic 
problems, abstract reasoning, dexterity, recall). Thus, the perform- 
ance of exercise can eliminate many of the impairments produced 
by perceptual deprivation. 

Pushing methodically onward, Zubek, Aftanas, Kov. 
and Winocur (1963) investigated the effects of seve 
tion of the body on intellectual Processes. The fort 
subjects were immobilized in the coffin-like box described 
Chapter III, with no visual or auditory restrictions, Ei 
were able to endure the isolation for the prescribed 
hour period. A group of “recumbent” controls were 
placed in the same box for the same time period but 
restrictions on their motility except for assuming the 5 


ach, Wilgosh, 
re immobiliza- 


twenty-four- 
individually 
suffered no 
upine posi- 
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tion. The “ambulatory” control group simply came to the labora- 
tory for the testing sessions. 

The tests were administered prior to and immediately after 
immobilization and consisted of the following: space relations, 
numerical reasoning, verbal reasoning, verbal fluency, digit span, 
recall, and recognition. The results indicated no significant differ- 
ences on any of the tests and the existence of no particular trends. 
Also, no trends were reported when the data were analyzed in 
terms of the duration of immobilization. 

A questionnaire given after immobilization indicated that a 
significantly greater percentage of the experimental subjects re- 
ported that their ability to concentrate was impaired, thoughts 
were jumbled, thought and reflection were a great effort, and ideas 
tended to perseverate. 

Next, Zubek and Wilgosh (1963) immobilized twenty-two sub- 
jects for a period of one week under the same conditions as noted 
in the above study (Zubek et al., 1963). Twelve tests were given 


before confinement and at various intervals during the week of 
following: simple arithmetic prob- 


confinement and included the 
lems, mathematical reasoning, abstract reasoning, verbal fluency, 
digit span, rote learning, re- 


verbal reasoning, space visualization, 

call, recognition, cancellation, dexterity. The authors reported that 
the mean performance of the experimental subjects was worse than 
that of the matched controls on all twelve tests, though only can- 
cellation, recall, and verbal fluency were impaired significantly. 
Thus, immobilization for a longer period of time did result in 
greater intellectual impairment than immobilization for only 
twenty-four hours. 

A different approach to the cognitive effects of sensory depriva- 
tion is reported by Suedfeld, Vernon, Stubbs, and Karlins (1964). 
The authors believed the discrepancy between subjective reports 
of cognitive impairment and actual objective test results was due 
to the use of clear and structured objective problems in previous 
research, The subjective reports, on the other hand, dealt with 
unstructured tasks. An earlier study (Suedfeld, Grissom, & Vernon, 
1964), using an oral TAT technique and requesting long and 
detailed responses, found that after twenty-four hours of sensory 
deprivation subjects told much shorter stories than before isolation. 
This, they concluded, demonstrated a lessened ability to concentrate 
as a result of sensory deprivation. 
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The Suedfeld, Vernon, Stubbs, and Karlins study was designed 
to replicate the earlier study and to determine if repeated confine- 
ment would reduce the cognitive impairment. The subjects were 
fifty-eight males who were isolated on a bed in a dark silent 
chamber for two twenty-four-hour periods one week apart. The 
findings after the first confinement session verified the earlier study, 
ie. shorter stories were told after confinement. Thus, the authors 
concluded that subjective reports of cognitive impairment can be 
experimentally verified with the use of appropriate tests. The dif- 
ference was not found in the second confinement session suggesting 
that cognitive impairments produced by sensory deprivation might 
be negated through adaptation. 


B. RATE OF LEARNING 


Vernon and Hoffman (1956) confined four male subjects to the 
Princeton floating room cubicle for forty-eight hours under condi- 
tions of sensory deprivation. Their purpose was to test the effects 
of sensory deprivation on rate of learning. The learning tasks were 
twelve item adjective lists presented aurally. The subject's ability 
to learn by the anticipation method was determined prior to con- 
finement, after twenty-four and forty-eight hours of confinement, 
and twenty-four and forty-eight hours after release from confine- 
ment. Tests were administered in an antechamber by the light of a 
fifteen watt red bulb. The results of the confined subjects compared 
with those of a control group are shown in Figure 4-9, They indi- 
cate that the ability to learn adjective lists improved with continu- 
ing sensory deprivation. Subjective reports obtained after confine- 
ment did not reveal any difficulties in thought, concentration, etc. 

A second study by the Princeton group (Vernon & McGill, 
1957) confined twelve subjects for а period of seventy-two hours 


fully completed the period of confinement. Lists of fourteen ad- 
jectives were presented prior to confinement, 
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between experimental and control groups. Performance of the 
learning task was neither facilitated nor inhibited. 

A more recent study by Arnhoff, Leon, and Brownfield (1962) 
confined twelve subjects for forty-eight hours under conditions of 
perceptual deprivation with low level diffuse illumination and 


masking noise. The subjects wore gloves and cardboard cuffs. Six 


word lists of fifteen adjectives each were presented aurally prior to 
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privation on learning rate in human beings. 
[Reprinted by permission from 
1074-1075.] 


Fic. 4-2. Effect of sensory de 
Each point is the mean value of four subjects. 
J. Vernon & J. Hoffman, Science, 1956, 123, 
confinement, four times during confinement, and twenty-four hours 
after confinement. All tests were given in the cubicle. Analyses 
made for the total confinement period, and for each twelve-hour 
period revealed no significant differences between the confined sub- 
jects and a control group. Thus, learning was neither facilitated nor 
impaired by perceptual deprivation. 

Using retention of verbal material as a response variable, Gris- 
som, Suedfeld, and Vernon (1962) confined twenty subjects indi- 
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vidually for twenty-four hours in a soundproof and dark room 
where they were instructed to lie quietly on a bed. After one 
minute of confinement, subjects were aurally presented with a 
182-word passage from “War and Peace.” They were told they 
would be asked to repeat the passage after it was presented. After 
subjects completed their attempt at repeating the passage, control 
subjects were released from confinement and told to return twenty- 
four hours later while experimental subjects remained in the cham- 
ber for twenty-four hours, Both groups were then asked to repeat 
the passage verbatim. The authors reported that only one subject 
anticipated a retest. The results indicated that the memory retention 
did not change significantly for the confined group. A significant 
decrease in performance was noted with the members of the con- 
trol group who went about their normal everyday activities during 
the twenty-four-hour test-retest period. Thus, sensory restriction 
did facilitate retention of the verbal material. 


С. ATTITUDE CHANGE AND CONFORMITY 


Before discussing attempts to change attitude through sensory 
restriction techniques, it is relevant to mention the study of Bexton 
(1953) who showed that subjects in isolation elected to listen to 
material they would ordinarily find tedious, Under conditions of 
perceptual deprivation, subjects were given the opportunity to hear 
five-minute recordings of eight repetitions of the sixteen-bar chorus 
of “Home on the Range,” two talks for children from a religious 
ock market report. 

prior to isolation 
ntil they had been 


d they could hear 
any of the records as often as they wished, 


The subjects who had Previously heard the 
them a total of only nine times, while the othe 
them fifty-three times and reported that they 
boredom. It was also found that the rate of 
greatly during the second half of the isolation 
exposure to communicative material seems to b 
tance in subsequent acceptance of its contents 
attitudes in the direction advocated. 


records asked for 
T group asked for 
helped relieve the 
Tequests increased 
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Scott, Bexton, Heron, and Doane (1959) investigated opinion 
change under conditions of perceptual deprivation. Twenty-four 
subjects still remaining in isolation after eighteen hours were ex- 
posed to recorded propaganda material which consisted of a 
ninety-minute talk on a series of records read in a boring monotone. 
The talk argued for belief in various types of psychical phenomena 
(telepathy, clairvoyance, ghosts, poltergeists, and psychical re- 
search). The attitude questionnaire consisted of a series of Bogar- 
dus-type scales measuring attitude toward the above topics, the 
amount of interest in the topic, and how important the subject felt 
the topic was. 

After a subject had been in isolation for about eighteen hours 
he was told that he might listen to a series of records if he wished. 
There were nine records in all and they were played one at a time 
as the subject requested them. A control group was treated in the 
same way, being told about the records at the same time in the 
testing schedule. The questionnaire was given prior to confinement 
and again when the subjects stated definitely that they did not want 
to hear the records again. 

The results indicated that both groups showed a significant 
change in attitude but the change was significantly greater in the 
confined subjects. Also, while both groups showed more interest in 


the topic and felt it was more important after hearing the records, 


the confined subjects were affected to a greater degree than the 
ere obtained, anec- 


controls. Although no systematic followups w 
dotal evidence suggests that the effects persisted in some subjects 
for three to four days. 

Vernon (1963) reported on a study conducted by Suedfeld 
which measured the effect of sensory deprivation upon suscepti- 
ganda. On the basis of a pretest questionnaire, sub- 


bility to propag 
jects with neutral views toward Turkey were chosen for the experi- 
s confined in the Princeton 


mental and control groups. A group wa 
floating room under what was described as the most severe condi- 


tions of sensory deprivation. At the end of the twenty-four-hour 
period, each subject heard a tape containing propaganda favorable 
to Turkey. A control group also heard the tape in the confinement 
chamber. Immediately after hearing the tape, the posttest question- 


naire was given. 
A significant change in attitude was reported for the confined 
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group with no significant change for the control group. The average 
change of the confined group was over eight times as great as the 
controls. 

Personality differences were also investigated in this study. Sub- 
jects were identified by personality tests as either concrete, abstract, 
or intermediate individuals. A concrete individual is one who ac- 
cepts information at face value, needs extended information, and 
feels stressed when such is lacking. The abstract individual secks 
to evaluate information received and is more self-reliant ( Harvey, 
Hunt, & Schroder, 1961). As had been predicted, the concrete 


subjects showed greater attitude change in the direction advocated, 
as is shown in Table 4-3, 


TABLE 4-3 
AVERAGE ATTITUDE CHANGE" 

SD Non-confined System average 

(%) (%) (9%) 
T SLUM __ 
Concrete 32 10 21 
Intermediate 18 3 11 
Abstract 8 —6^ 
"Treatment average: 20 3 


3 


“Reprinted by permission from J. Vernon, Inside the black room. New 
York: Potter, 1963. 


* A negative score means that these subjects change their 


attitudes opposite 
to that of the propaganda, i.e., became less favor: 


able toward Turkey. 


ing. Pretest questionnaires 


After forty-eight hours of confinement (and while still in isola- 
tion), the experimental subjects were permitted to hear a three- 
minute recording about Turkey as often as they wished during a 
seventy-five-minute test period. The control group was also allowed 
to hear the propaganda after forty-eight hours of normal sensory 
experience. Each subject received information which was contrary 
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to his initial attitude. Both groups were then immediately given the 
posttest questionnaire in the form of an auditory version of the 
Semantic Differential. 

The results indicated that the confined subjects requested the 
propaganda recordings significantly more often than did the control 
subjects, even though the information was contrary to each sub- 
ject’s belief. However, in spite of this greater exposure of the con- 
fined group to the propaganda material there was no significant 
difference in attitude change between the two groups. It was found 
that those subjects who held more extreme initial views did shift 
significantly more than those with less extreme initial attitudes. 

Finally, two studies on the effects on ninety-six hours of sensory 
deprivation on conformity to group influence will be mentioned. 
Myers, Murphy, and Smith (1961) used techniques similar to those 
of Asch and Crutchfield to determine if isolated and control sub- 
jects would be differentially influenced by the judgments of others. 
Subjects were required to make judgments on a series of multiple- 
choice problems involving the ability to count various series of 
brief tones presented in rapid succession. Subjects were exposed to 
the “judgments” of other subjects. 

The results indicated that both 
were greatly influenced by the group 
however, no substantial difference be 


trols in amount of influence. 
Smith, Murphy, and Myers (1963) utilized thirty-nine experi- 


mental subjects and forty controls in another study on conformity. 
Again, techniques similar to Asch and Crutchfield were used with 
the subjects hearing the alleged judgments of “other subjects.” An 
overall comparison of the data revealed no significant difference 
between the control and confined subjects. 

The interaction between level of intelligence and confined versus 
control group assignment was significant, however. Experimental 
subjects of lower intelligence yielded greater conformity while in 
isolation than did lower intelligence subjects in the control group. 
For those subjects of higher intelligence, there was no significant 
difference between the two conditions. 

It is noted that those subjects designated as lower intelligence 
were in the top forty per cent of the Army population, hence they 
were a fairly bright sample. The authors suggested that using sub- 
jects of even lower intelligence would result in greater conformity. 


confined and control subjects 
influence situation. There was, 
tween experimentals and con- 
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D. DISCUSSION 


In attempting to provide a general overview of the research 
reported in this chapter, the results of some tests of cognitive 
functioning are provided in Table 4—4. It is noted that only those 
tests which have been investigated under two or more conditions 
of isolation are reported, Significant impairments were also pro- 
duced by ninety-six hours of sensory deprivation on successive 
subtraction and inductive reasoning (Myers, Murphy, Smith, & 
Windle, 1962) and by eight hours of perceptual deprivation on 
logical deduction (Goldberger & Holt, 1958). These tasks, however, 
were not tested under other conditions of sensory restriction. Of 
the tests in Table 4—4, verbal reasoning, arithmetic problems, and 
digit span showed no impairment under any form of sensory 
restriction, 

The extent of changes in intellectual efficiency seems to be 
related to some degree to the type of deprivation employed. There 
are indications that impairments are greater after perceptual depri- 
vation than after sensory deprivation, lending further support to 
Prediction 7. Zubek (1964b) noted that post-sensory deprivation 
testing seemed to give no evidence of any cognitive deficits whereas 
with tests given during sensory deprivation some indications of 
intellectual inefficiency have been found. Zubek ascribed these 
effects to differences in the subjects’ motivational states during and 
after isolation. It seems fairly safe to conclude that intellectual 
impairments produced by sensory deprivation are not particularly 
severe, 

A degree of agreement exists among those studies using per- 
ceptual deprivation. For example, the study of Zubek, Aftanas, 
Hasek, Sansom, Schludermann, Wilgosh, and Winocur (1962) es- 
sentially confirmed the original McGill experiments observing sig- 
nificant deficits in arithmetic problems, numerical rcasoning, verbal 
fluency, visualization in two- and three-dimensional space, and 
abstract reasoning. Other functions, e.g., digit span, rote learning, 
recall and recognition suffered no impairment. There was also 
agreement in that no relationship was found between degree of 
impairment and duration of isolation. 

It has been suggested (Goldberger & Holt, 1958) that simple 


tasks involving a highly overlearned set of operations were perhaps 
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less impaired by perceptual deprivation while tasks involving re- 
flection and manipulation of ideas were the most impaired. The 
more recent data reported here do not bear out this suggestion. For 
example, it has been noted that the complex ability of verbal 
reasoning was not impaired under any condition whereas the simple 
task of verbal fluency was impaired by perceptual deprivation and 
by a long period of body immobilization. The recent data also 
suggest that the duration of the task and the interest value of the 
test may not be important. 

Zubek et al. (1962) also suggested that the intellectual impair- 
ments that do occur do not get any worse with time. Furthermore, 
in some cases, the degree of impairment decreases toward the end 
of confinement. This suggests that the subjects possibly adapt to 
the reduced sensory environment, which is discussed in Chapter IX. 

One provocative finding which appeared in some of the studies 
is that some abilities might actually improve as a function of sen- 
sory restriction; though the evidence is suggestive only and con- 
tradictions have been reported. Zubek (1964b) noted that digit 
span seemed not to be affected by sensory restriction and that rote 
learning may be somewhat improved. The proposition that some 
mental processes might show facilitation as a function of sensory 
restriction is also lent support by the significant improvements in 
sensory thresholds as discussed in Chapter III. 

The findings under conditions of body immobilization are of 
interest, Short-term immobilization of up to twenty-four hours 
(Zubek, Aftanas, Kovach, Wilgosh, & Winocur, 1963) produced not 
even the suggestion of any intellectual impairment while immobi- 
lization for seven days produced impairments similar to prolonged 
sensory deprivation. However, the longer immobilization did not 
affect as wide a range of functions as sensory or perceptual depri- 
vation. 

Finally, the role of exercise in eliminating many impairments 
produced by perceptual deprivation (Zubek, 1963a) indicated that 
the degree of motor activity permitted during isolation may be one 
of the most important variables in sensory restriction research. 
Zubek noted that some of the contradictory results in this area 


may be related to differences in motor activity of the subjects. The 


influence of somatic sensory excitation on the RAS has been dis- 


cussed in Chapter III. 
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The studies dealing with attitude change under conditions of 
both sensory and perceptual deprivation revealed contradictory 
findings. 

The studies of Scott, Bexton, Heron, and Doane (1959) and 
Suedfeld (reported by Vernon, 1963) revealed a significant attitude 
change as a function of sensory restriction while the research of 
Myers, Murphy, and Smith (1963) revealed no such change. Myers 
et al. suggested that complex set factors were responsible for this 
inconsistency. They further contended that the HumRRO procedure 
was more likely to have induced subject resistance to showing any 
effects of the influence attempt. The fact that the confined subjects 
had a higher degree of self-exposure to the propaganda may have 
increased the transparency of the manipulation attempt. 

In his book, “Inside the Black Room” (1963), Vernon described 
a fascinating procedure based on sensory restriction for developing 
a superior brainwashing system. His subject is a hypothetical 
prisoner who is a strong Protestant with, however, little under- 
standing of his belief. To “convert” him to Islam, Vernon described 
the following procedure: 


First, place him in S.D. for four days in order to get him receptive to 
novelty—any novelty. At the end of four days introduce two switches 
without any instruction into the cubicle. If he operated Switch A, he 
would hear a thirty-second speech favoring his brand of Protestantism. 
If he operated Switch B, he would hear a thirty-second speech favoring 
Islam. The main difference between the two switches is that Switch A 
always produces the same speech, whereas Switch B always produces a 
different one and always by a different voice. In this manner the 
monotony of S.D. would become associated with the monotony of the 
repetitious speech on Protestantism, and the desire for novelty would 
lead to the selection of Switch B. Now arrange the switches so that 
he can operate them less often, and our battle is practically won. We 
have caused this individual, by his own choice, to listen to our propa- 
ganda. If we can get him to listen, we can get him to believe by making 
our propaganda clever enough (pp. 28-29). $ 


Once the subject is listening (by choice) to the propaganda, 
any evidence of conversion would be rewarded. For example, 
questions about Islam might be presented to him aurally. Correct 
answers might be reinforced first by a little light, then by a novel 
food, and later by social contact. These responses are not forced 
out of him by torture and pain but only through the positive rein- 
forcement of sensory variation. 
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Vernon noted the similarity between this approach and that of 
the Red Chinese and commented that, "our hypothetical case would 
not convert everyone, but very likely it could be a much more 
effective system than has been used to date" (1963, p. 31). 

Evidence discussed in this chapter, then, lends support to Pre- 
dictions 3 and 7. 


CHAPTER V 


Perceptual and Motor Effects 


One of the findings of the McGill research on sensory restriction 
was the reporting of gross disturbances in perception. After several 
days of isolation, subjects reported movement of the visual field, 
changes in size, shape, and brightness of objects, after-images, and 
other perceptual distortions. For the most part, these disturbances 
disappeared within thirty minutes after isolation, though some sub- 
jects did continue to experience them a day later. As will be seen, 
the research which followed this initial study has not found per- 
ceptual changes of so gross а nature. The disturbances which have 
subsequently been demonstrated are, in general, minimal and some- 


what transitory in nature. 


А. RELATED FINDINGS 


Some relevant data have appeared from studies not involving 
sensory or perceptual deprivation per se, but rather a reduction in 
the level of stimulus variation. The literature on vigilance behavior, 
for example, which has been reviewed by Holland (1958) and 
Fiske and Maddi (1961), is of interest. This situation provides a 
homogeneous level of variation in stimulation—a series of repeti- 
tions of the same or similar stimuli. It has been suggested (Fiske 
& Maddi, 1961; Schultz, 1963, 1964b) that adaptation to such a 
monotonous and repetitive situation readily develops. As a conse- 
quence, alertness and attention are decreased. Continued exposure 
to the stimuli results in the loss of their nonspecific effects which 
has been called “sensory habituation” (Scott, 1957). Hence, per- 
formance, i.e., overt response to the continuing stimuli, would be 
expected to deteriorate, as the vigilance literature testifies. 

Detection in this situation seems to be improved by introducing 
a novel stimulus. This serves to increase alertness and the vigor of 
ongoing behavior, with its concomitant focusing of attention and 
83 
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arousal of interest. There exists in the vigilance situation, then, a 
demonstration of the influence of the level of stimulus variation 
upon the performance of a perceptual task. When the stimulus 
environment contains minimal Sensory variation, then production of 
perceptual deficits seems to follow. | 

Evidence is also available on the disturbing effects of a com- 
pletely homogeneous visual field—a Ganzfeld. Hochberg, Triebel, 
and Seaman (1951) created a Ganzfeld by placing half a ping-pong 
ball over one eye of the subject which resulted, in most cases, in 
the complete disappearance of color. 

Also working with a colored Ganzfeld, Cohen (1957, 1958a ) 


utilized two intersecting spheres both illuminated by a highly 
saturated red light. On first 


inhomogeneity and temporal change in perception, 


stricting stimulus input to homogeneous 
visual stimulation, Cohen (1958b ) demonstrated the “white-out 
phenomenon (cessation of vision) under both monocular and bi- 
nocular conditions, The apparatus and conditions of the study were 
described in Chapter III. The "white-out" phenomenon tended 
to be suppressed by factors which introduced Sensory change such 


as blinking and €ye movement and the presence of an object in the 
visual field, 


B. SENSORY RESTRICTION RESEARCH 


Bexton, Heron, and Scott (1954) reported that when their sub- 
jects were released from perceptual deprivation they experienced 
disturbances in visual perception lasting for one or two minutes. 
Specifically these disturbances included difficulty in focusing, ob- 
jects appearing fuzzy and not clearly distinct. from their back- 
grounds, the environment appearing two-dimensiona] and colors 
seeming unusually saturated, д 

In order to further investigate these re 
perception, Heron, Doane, and Scott (1956 ) served as subjects 
themselves for six days under perceptual deprivation, The author- 
subjects reported a high degree of Similarity among their subjective 
experiences which they summarized in five categories, These ob- 


ported changes in visual 
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servations were made immediately after isolation and included: (1) 
apparent movement independent of movement by the subject, (2) 
apparent movement associated with head or eye movement, (3) 
distortions of shape, (4) accentuation of after-images and per- 
ceptual lag, and (5) colors appeared bright and highly saturated 
and color and brightness contrast was exaggerated. 

Scott, Bexton, Heron, and Doane (1959) in their investigation 
of cognitive effects of three to four days of perceptual deprivation, 
discussed in the preceding chapter, administered a mirror drawing 
task before and after isolation. There was no significant difference 
between the performance of the confined and control groups. 

Doane, Mahatoo, Heron, and Scott (1959) investigated changes 
in perceptual functioning in thirteen subjects after four days of 
perceptual deprivation. Visual tests were given prior to and after 
confinement and compared with a control group given the tests at 
the same time intervals. The authors noted that the test battery took 
administer and suggested that some of the later 
aller differences than had they been given 
confinement. The test results 


over an hour to 
tests may have shown sm 
more immediately after termination of 
are briefly mentioned in the order in which they were given. No 


effect was found on critical flicker frequency. A significant increase 
of figural aftereffect was reported. Size constancy was significantly 
decreased while no differences were found in the phi-phenomenon 
or in brightness contrast effects. The autokinetic effect was signif- 
icantly increased as was color adaptation. No differences were 
reported in shape constancy, brightness constancy, or Necker cube 
reversals. 

Qualitative reports obtained as soon as the translucent mask 
was removed revealed gross visual disturbances similar to those 
reported by Heron, Doane, and Scott (1956) and lasting for about 
one-half hour. Specific distortions reported by most of the subjects 
included spontaneous movements, induced movements (produced 
by head and eye movements), surface distortions, and linear dis- 
tortions. There were also reports of increased contrast and satura- 
tion, luminosity of colors, and pronounced positive and negative 
after-images. 

Freedman, Grunebaum, and Greenblatt (1961) isolated one 
group of eight subjects under conditions of perceptual deprivation 
in a small room where they lay on a bed, wearing translucent 
goggles, gloves and cuffs, and earphones. Subjects were tested 
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before and after the eight-hour session for their perception of 
simple figures. They were asked to describe in detail the appear- 
ance of the figures and to draw the figures if the descriptions were 
distorted. Altered perception was reported for only one control 
subject, but all of the confined group reported changes. “Subjects 
reported that triangles seemed to change shape, straight lines ap- 
peared to move, halos developed and arrowheads became larger or 
smaller. . , , Perceptual aberrations in one case persisted for over 
one hour" (Freedman, Grunebaum, & Greenblatt, 1961, p. 65). 
Differences between experimentals and controls on a series of 
perceptual tests are shown in Table 9-1. On the size constancy test, 


TABLE 5-1 
DIFFERENCES BETWEEN Eicur EXPERIMENTAL AND Six Сохтно:, SUBJECTS 
ForLowixc Sensory DeEprivation* 


p 

Perceptual distortions 

Experimentals > Controls .03 
Figure-ground Stability 

Experimentals < Controls .05 
Change in amount of Müller-Lyer effect 

Experimentals > Controls .055 
Deterioration of form-quality on Bender 

Motor Gestalt Test 

Experimentals > Controls .05 
Improvement in pursuit-rotor performance 

Experimentals < Controls NS 


Size constancy NS 
° Reprinted by permission of the publishers from P, Solomon, P. Kub- 


zansky, P. Herbert Leiderman, J. Mendelson, R, Trumbull, and D. Wexler, 


Sensory deprivation, Cambridge, Mass.; Harvard Univer, Pr., Copyright, 1961, 
by the President and Fellows of Harvard College, 


” Based on Moses Test of Extreme Reactions, A] other probabilities based 
on Mann-Whitney U Test, 


confined subjects showed hyper-constanc 
changes of greater magnitude tha 
found with the Miiller-Lyer Illusion, On a 
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showed deteriorations on the form-quality of Bender-Gestalt re- 
productions. 

The authors concluded that, “thus, experimental subjects do not 
have veridical perception after an 8-hour exposure to ‘non-pat- 
terned’ stimulation, and their visual-motor coordination is impaired” 
(Freedman, Grunebaum, & Greenblatt, 1961, p. 66). 

Vernon, McGill, Gulick, and Candland (1959) isolated subjects 
under conditions of sensory deprivation for three different periods 
of confinement: twenty-four, forty-eight, and seventy-two hours. 
Three subjects served under each condition and were not told how 
long they would be confined. Testing was conducted prior to con- 
finement (A), upon release from confinement ( B), and twenty-four 
hours after confinement (C). Comparisons were made between the 
performances of the confined group and a control group matched 
on the basis of Test A performance. The tests used were color 
perception, depth perception, pursuit rotor, mirror drawing, and 
rail walking. 

The results indicated that color perception was adversely af- 
fected, particularly for the forty-eight- and seventy-two-hour con- 
though significance was reached only for the 
depth perception, the greatest loss 
ur period of confinement but this 
was not significant due to the large individual variation. Rotary 
pursuit ability was significantly adversely affected only for the 
forty-eight-hour confinement group. Similar results were obtained 
from the mirror tracing task, but errors were fewer after forty-eight 
hours and significantly increased after twenty-four and seventy-two 
hours of isolation. Finally, gross motor behavior, as measured in 
the rail walking task, was adversely affected particularly for the 


finement groups, 
forty-eight-hour group. With 
occurred for the twenty-four-ho 


seventy-two-hour group. 
The authors suggested caution in interpreting these results due 


to the small N and the wide range of individual differences for 
some tasks. The tests given twenty-four hours after confinement 
revealed a tendency toward elimination of the effects. 

Vernon and Hoffman (1956), in the study of human learning 
rate discussed in the preceding chapter, isolated four subjects for 
forty-eight hours under conditions of sensory deprivation. Though 
no objective perceptual tests were used, post-isolation reports of 
the subjects in which they were questioned about focusing difficulty, 
saturation of hues, and a three-dimensional perception, revealed 
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negative findings. This is in disagreement with the work cited by 
Heron, Doane, and Scott (1956) above. : 

Freedman and Greenblatt (1959) utilized an eight-hour period 
of perceptual deprivation in which the thirteen subjects lay оша 
bed, wearing translucent goggles and being exposed to white noise. 
The purpose of the study was to measure perceptual lag, i.e. the 
perceived distortion in the shape of a line which is rotated slowly 
against a dimly illuminated screen. The authors noted the earlier 
work of Heron, Doane, and Scott (1956) who reported that their 
subjects perceived the line as S-shaped because the ends “lagged 
behind the center part. Held and White (1959) found no distortion 
in the shape of the line but did report a change in apparent speed 
of rotation. Р 

In the Freedman and Greenblatt (1959) study, the subjects 
viewed the line after eight hours of perceptual deprivation viewing 
a homogeneous diffuse field. The subjects perceived the sweep of 
the apparatus as moving more slowly than before isolation. Control 
subjects showed no such change in performance. 

Further work on this phenomenon was undertaken by Freedman 
and Held (1960) who used three exposure conditions with a three- 
hour period of perceptual deprivation under the same conditions 
as in the Freedman and Greenblatt (1959) study. The perceptual 
lag test was given prior to confinement and thereafter at thirty- 
minute intervals. All three conditions involved isolation on à bed, 
with white noise to mask ambient sounds, and gloves and cuffs to 
reduce tactile perception. One condition (Diffuse) involved per- 
ceptual deprivation with a homogeneous diffuse visual field (30 ft. 
candles). A second group (Random Flash) involved viewing: 
through translucent goggles, three incandescent lamps set in a row 
six inches apart and twenty-four inches above the eyes. The lamps 
flashed at different rates, durations, and interflash intervals. The 
final condition involved sensory deprivation, i.e., complete darkness 
(Blackout). The results are shown in Figure 5-1, 

As had been predicted, the Random Flash condition produced 
a greater effect at each measurement. The differences betwee? 
Blackout and Diffuse conditions were not significant while the 
Random Flash effects were significantly greater than the other two 


except at 150 minutes. The authors explained the lack of difference 
between Blackout and Diffuse effects in terms of spontaneous 


random activity in the homogeneously stimulated eye. The subjects 
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tended to return slowly to normal speed perception after the con- 


finement was ended. 

Ormiston (1958) investigated change in perception of the phi 
phenomenon under three different conditions: perceptual depriva- 
tion, sensory bombardment, and a control condition. Thirty sub- 
jects served in each group, with each condition lasting thirty min- 
utes. The perceptual deprivation group sat in a bare room, wearing 


50r x—-x Flash o—o Blockout e---e Diffuse 


40r — 
уе" he. 


Per cent reduction 
in apparent speed 


Y 4 2. 1 
x jo 60 90 120 150 180 
Minutes of exposure 


y deprivation. [Reprinted by permission 


"1G. Perceptual lag in sensor 
Fic. 5-1. Perceptual lag in 1950, 11, 277-280] 


from S. J. Freedman & R. Held, Percept. mot. Skills, 


and earmuffs. In the sensory bom- 
bardment condition subjects were exposed to motor tasks, varied 
sound effects, taste and smell stimuli, and a variety of colored 
goggles. The perceptually-deprived group ания a significant in- 
crease in perception of phi while the bombar ment group showed 
a trend toward a decrease in phi perception. There was no change 
ith the control group. 
ie of the HunRRO research program (Myers, Murphy, Smith, 
& Windle, 1962) dealt with auditory vigilance under sensory dep- 
rivation. The conditions of the ninety-six-hour confinement have 
described in the preceding chapter. Each time a subject heard 


translucent goggles, earplugs, 


been 


90 V. Perceptual and Motor Effects 


the short tone signal (500 c.p.s. presented for 149 second) he was 
required to release a lever which he had been holding. t 

A pre-confinement test was given to establish baseline speeds o 
response. The vigilance task was 


performed on the third day of 
isolation with the session consisting of twelve signals given over а 
forty-eight-minute period. Two control conditions were utilized, one 
group taking the test in a lighted room and the other in darkness. 
The results of the three groups are contained in Figure 5-2. 


60r 
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Fic. 5-2. Average response latency on the first and second halves of an 
auditory vigilance task for cubicle subjects tested after three days of prior 
isolation, and for two control gro sted in darkness and the other in 
the light. [Reprinted by permissio Е 


1. Myers, р, В. Murphy, S. Smith, 
& С. Windle, HumRRO res, memo., February, 1982] B. Murphy 


tter than that of the 
latencies of the con- 


erence was significant. Thus, 
ed subjects Was not significantly 
ested in light, but they did sig- 
ts tested in darkness, 


ed studies are available from the 
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Manitoba laboratories. Zubek, Pushkar, Sansom, and Gowing (1961) 
investigated perceptual changes after seven to ten days of sensory 
deprivation under conditions of darkness and silence. A battery of 
perceptual-motor tests was administered prior to and immediately 
after isolation. (It is noted that these same subjects were also given 
tests of intellectual abilities described in Chapter IV, which tests 
were given during isolation.) 

The test battery consisted of the following: visual vigilance, 
auditory discrimination, depth perception, size constancy, reversible 
figures, perception of lines, and perception of colors. In addition to 
these tests, subjects were required to estimate various intervals of 
time before isolation and at various times during isolation. A con- 
trol group took the same tests and made the time estimates. 

The statistical analysis based on the difference between the 
mean scores of the two groups after a week of isolation, relative to 
their pre-isolation scores produced the following results. On depth 
perception, the confined subjects did less well than the controls, 
though this was not significant. Similarly, on the size constancy test, 


there was a non-significant decrease in constancy for the experi- 


mental group. The authors noted that these results bordered on 
significance and suggested that with a larger N they might have 
reached significance. The confined group showed fewer figure 
reversals per minute than the controls but the difference again was 
not significant. On the auditory discrimination task, there was no 
significant difference between the two groups: On the visual vigi- 
lance task, the overall performance of the confined subjects after a 
Week was significantly poorer than that of the controls. Both groups 
overestimated the short intervals of time (one, three, five, fifteen, 
and thirty minutes) but the differences between the groups was 
not significant. On the longer time intervals (60 and 120 minutes), 
both groups underestimated, with the confined subjects showing 
significantly more underestimation on the 120-minute estimate. 

Post-isolation interviews revealed that none of the confined sub- 
jects reported gross perceptual changes of the type reported earlier 
(Heron, Doane, & Scott, 1956). However, some of the subjects did 
report that colored objects were brighter and more vivid. 

Zubek, Aftanas, Hasek, Sansom, Schludermann, Wilgosh, and 
Winocur (1962) investigated perceptual functioning under condi- 
tions of perceptual deprivation in the Manitoba dome under diffuse 
illumination and white noise. The perceptual test battery was ad- 
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ministered prior to and after seven days of isolation. с 
and recumbent control groups took the tests at the same ti 
intervals. DA 

The battery of tests included the following: color то 
reversible figures, depth perception, size constancy, visual vigilan 
auditory vigilance. The experimentals performed significantly ee 
than both control groups on color discrimination, reversible figur " 
and visual and auditory vigilance. As with the i pna cp do 
study utilizing Sensory deprivation, post-confinement usse 
produced no mention of 51055 perceptual changes. However, Я 
per cent of the subjects reported objects to be brighter and тог 
vivid on leaving isolation, Interestingly enough, similar se 
were mentioned by roughly the same percentage of pedum 
controls who suffered no restriction of vision expect that their visua 
field was restricted to a room for the one-week period. 

Next, Zubek, Aftanas, Kovach, Wilgosh, and Winocur (1963) 
investigated perceptual processes under conditions of eri 
hour body immobilization as described in Chapter III. No Met 
or auditory restrictions were imposed. The tests were administered 
before and after confinement and included the following: cancella- 
tion test, dexterity, reversible figures, Perception of patterns, color 
discrimination, and kinesthetic acuity. Immobilization produced sig- 
nificant impairments on dexterity, kinesthetic acuity, color dis- 
crimination, and reversible figures, Perception of simple patterns 
was also affected to some degree. There were also reports of in- 


ess of objects and colors by both 
confined and control subjects. 

Using a seven-day period of body immobilization, Zubek and 
Wilgosh (1963) investigated perceptual-motor phenomena under 
the same conditions as in the twenty-four-hour immobilization 
study. The tests were given before and after the week of confine- 
ment and included depth perception, size constancy, reversible 
figures, and color discrimination, Of these tests, only color discrimi- 
nation and reversible figures were impaired significantly 

Finally, as discussed in Chapter II, Zubek (1963a) determined 
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C. PERCEPTION WITHOUT OBJECT: HALLUCINATIONS 


A most dramatic aspect of the original McGill research was the 
report of a variety of hallucinatory phenomena. After several days 
of perceptual deprivation, the majority of the subjects reported such 
experiences which were largely visual in nature and ranged from 
simple geometric forms to complex picture-like scenes. Some hal- 
lucinations invoking other senses were also reported. Most of the 
earlier research reported similar findings, but as Zubek (1964c) 
notes, since 1959 the picture has changed considerably and fewer 
hallucinations are being reported. 

A most thorough review of the sources of reports of hallucina- 
tory phenomena in sensory restriction research was recently pub- 
lished by Zuckerman and Cohen (1964a). In their discussion, 
Zuckerman and Cohen chose to substitute for “hallucinations” or 
“images” the more operational terminology of Murphy, Myers, and 
Smith (1962) who invoked the terms “reported visual sensations” 
(RVS) and “reported auditory sensations” (RAS). 

These reported visual sensations showed a rather wide range in 
degree of structuredness or meaningfulness, from simple flashes of 
light to complex integrated scenes. The same variation existed with 
reported auditory sensations. Accordingly, Zuckerman and Cohen 
suggested the grouping of these reported sensations into two cate- 
gories based on degree of meaningfulness. The first category (A) 
ations such as flashes of light, spots, and 
simple noise. The second category (B) includes meaningful sensa- 
tions such as people, objects, ог complex scenes, and the sound of 
human voices or music. Zuckerman and Cohen suggested that the 
term “hallucination” should be applied only to the B type of re- 
ported sensations since the “A phenomena may include simple 
idioretinal responses or illusions while the B phenomena seem to 
signify a greater cortical involvement” (1964a, p. 2). 

Zuckerman and Cohen found little in the way of any consistent 
relationship between incidence of reported sensations and the wide 
variety of confinement, subject, and response variables. 

Since the impetus for this book is the attempt to provide a 
meaningful review and interpretation of literature which has not 
yet been brought together, a review of Zuckerman and Cohen’s 
article will not be provided. Instead, attention is directed toward 


includes meaningless sens 
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the suggestion that hallucinatory phenomena may be of less signif- 
icance than earlier research had implied. 

Of primary interest is the notion that fewer hallucinatory phe- 
nomena are being reported in more recent research. Zubek (19840) 
notes that the reports in recent studies (1959-1963) indicated me 
hallucinatory phenomena occurred in only a small percentage О 
their subjects (0-20 per cent). Those hallucinations that have been 
reported are rarely of the complex picture-like variety (type B) but 
rather are usually simple and brief in the form of light flashes, 
spots, and geometric forms (type A). 

Zubek (1964c) offered four explanations for this discrepancy 
nd the more recent research. First, the criteria 
for differentiating among hallucinatory phenomena have become 


actors of suggestibility and 
ir role in influencing both the frequency and the 
cinatory reactions. His third point relates to the 
ity accorded this kind of research which may 
ү (or more properly, lack of 
reactions), For example, in the fall of 1964, this author heard @ 
lengthy discussion of “sensory deprivation research” on a popular 
late-evening televisi Tous references to the “wild 
hallucinations” experie Subjects, It may become in- 
Subjects who enter the situation 

what is © sed” appen. 
Finally, Zubek Suggests that “the original Чалы eee 
been produced by i interaction of procedural, personal, 

à ‚Р. 39), 

One final "portant point is to be noted. Various hallucinatory 
reactions described in the early literature have been аи to be 
quite common under relatively normal sensory conditions, Subjects 
exposed to - to thirty minutes of darkness (Myers Murphy, Е 
Smith, 1961; Ziskind & Augsburg, 1962), or just lying quietly in a 
DSOry input (Zubek et al., 1962), 
Cinatory experiences of varying de- 
baseline of allucinatory reactions 
“Огу Conditions must be established 
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against which those occurring under deprivation conditions can be 
evaluated. 


D. DISCUSSION 


An overview of the more frequently used tests given under 
conditions of sensory restriction is provided in Table 5-2. 

The table does not include every perceptual test used in the 
studies discussed but only those tests investigated under more than 
one condition of isolation. Also, it is noted that impairments are 
reported only where they have reached statistical significance. In 
several of the studies non-significant trends are discussed. When 
these are considered, of course, the frequency and variety of im- 
pairment are greater than that shown in Table 5-2. With this in 
mind, it is noted that depth perception and size constancy were not 
impaired under sensory or perceptual deprivation or body im- 
mobilization. Color perception was affected under perceptual depri- 
vation and body immobilization, and sensory deprivation of forty- 
eight hours but not twenty-four or seventy-two hours (Vernon, 
McGill, Gulick, & Candland, 1959). A longer period of sensory 
deprivation, seven days (Zubek, Pushkar, Sansom, & Gowing, 
1961), produced no impairment. 

The results on the reversible figures indicate that sensory depri- 
vation of seven to ten days duration produced no effect whereas 
seven days of perceptual deprivation and twenty-four hours and 
seven days of body immobilization did produce significant impair- 
ments. Visual vigilance was impaired by both sensory and per- 
ceptual deprivation while auditory vigilance suffered only under 
Perceptual deprivation and may have improved under sensory 
deprivation. 

Expanding the scop 
a wider range of perceptual 
to discuss the results due to t 
tion of isolation, degree of restriction, 
subjects, control data, etc. Because 0 


study comparison is somewhat meaningless. 
It is possible to conclude generally that the effects of perceptual 


deprivation seem, again, to be greater than those of sensory depriva- 
tion, though this does not hold true in every case. Kubzansky 


е a bit to include non-significant trends and 
tests, it becomes exceedingly difficult 
he vast range of differences in dura- 
capacities measured, types of 
f these factors, a study-by- 
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(1961) suggested that most of the impairments are confined to the 
visual modality and include, in addition to visual-motor coordina- 
tion, changes in apparent movement 
autokinetic effect, larger figural aftereff 
fluctuating curvature of lines and surfaces, 
in the efficiency of perception of stimuli. 

Body immobilization alone with no auditory or visual restric- 
tions produced some of the perceptual impairments brought about 
by more traditional confinement techniques. Impairments were 
noted in color perception and reversible figures. However, im- 
mobilization did not affect as wide a range of performance tasks. 
The fact that any functions were impaired is of interest, however, 
for it demonstrates the importance of variability of input from the 
tactile-kinesthetic senses as well as from visual and auditory senses. 

It is of interest that the gross perceptual changes reported by 
the subjects in the Heron, Doane, and Scott (1956) study do not 
seem to be confirmed as discussed in the research from Manitoba. 
Zubek et al. (1962) suggested that this difference may be due to 
the intrusions of the testing sessions in the later research, which 
perhaps functioned to increase the level of arousal. 

The post-confinement reporting of increased brightness and 
vividness of colors is probably not due to sensory restriction. As 
Zubek et al. (1962) noted, the recumbent controls also reported the 
same experiences. This phenomenon can probably be attributed to 
simple forgetting of certain features of the “real world" as a result 
of prolonged removal from it. 

Thus, а variety of perceptual and motor functions are suscep- 
tible to impairment as a function of sensory restriction but the 
range of effects does not seem to be as great as was first believed. 
Kubzansky (1961) suggested that, "these effects may be best 
characterized as a general loosening of subjects’ ability to perceive 
reality and the weakening of stable internal norms against which 
to evaluate perceptual (visual) experience" (p. 63). What per- 
ceptual impairment does occur, moreover, seems to be temporary in 
nature with little persistence beyond the immediate post-confine- 
ment period. 

Evidence discussed in this chapter, 
Predictions 3 and 7. 


phenomena, persistence of 
ects, difficulty in focusing, 
and a general decrease 


thus provides support for 


CHAPTER VI 


Affective Changes 


This chapter deals with three related aspects of sensory re- 
striction: changes in subjective fecling states in normal subjects, 
effects of sensory restriction on emotionally disturbed subjects, and 
the possible therapeutic value of a reduced level of sensory varia- 
tion. 


A. AFFECTIVE CHANGES IN NORMAL SUBJECTS 


apters, there seems to be little 


As discussed in the preceding ch 
sensory or perceptual depriva- 


doubt that exposure to conditions of 
tion is a stressful experience for many, though not all, subjects. As 


will be shown below, confined subjects often report extreme bore- 
dom, restlessness, irritability, anger, unrealistic fears and anxieties, 
depression, and physical complaints, rarely reported by subjects in 
control conditions. Most of the early research utilized subjective, 
introspective reporting but some of the more recent research to be 
discussed in this chapter attempts to deal with these affective 
changes in more objective and quantitative fashion. Some of the 
representative early studies will be discussed first. 

Bexton, Heron, and Scott (1954) in their perceptual depriva- 
tion study reported that their subjects showed boredom, a very 
unpleasant degree of restlessness, and a marked increase in irrita- 
bility as a function of time in isolation. Later work in the McGill 
laboratory by Scott, Bexton, Heron, and Doane (1959) involved 
perceptual deprivation of three to four days for eighteen subjects. 
Reports obtained during jsolation indicated boredom, development 
of a childish sense of humor, exaggerated emotional reactions, 
excessive irritation by small things, and annoyance with the experi- 
menters. A few subjects reported that they spent a great deal of 
time brooding about things and dwelling on imagined injustices. 
Post-isolation interviews revealed the subjects’ frequent surprise 
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about the way they had felt during isolation, saying that they had 
been irritated out of Proportion to the situation. 

Leiderman, Mendelson, Wexler, and Solomon (1958) Senger 
certain clinical aspects of sensory restriction based on their ob- 
servations in two hospitals during the course of their regular 
psychiatric duties. It is noted that these observations did not involve 
Sensory or perceptual deprivation in the traditional sense but rather 
exposure to a somewhat constant, unvarying sensory environment. 
Cases were presented which illustrated the possible effects of Sen 
sory restriction in different clinical situations. Brief case histories 
were presented of a few selected patients such as those confined 
in tank-type respirators, body casts or traction, or simply monoto- 
nous immobilization. The authors reported the appearance of tran- 
sient psychotic-like symptoms which they found in old and been 
male and female, and in a wide range of acute and chronic clinica 
conditions. These Symptoms were said to be unrelated to the spe- 
сїйс disease but rather to the adequacy of the sensory environment. 
The specific Symptoms included pathological manifest anxiety, 
delusions, and visual, auditory, and somesthetic hallucinations. The 


appropriate manipulation of the Sensory environment, e.g., keeping 
on a night light, providing a radio or television set, or the presence 
of another person, 

Freedman, Grunebaum, and Greenblatt (1961) confined their 


eight subjects for eight hours of Perceptual deprivation and found 
that some subjects slipped into hy 


became overtly paranoid, accusing 
drive him insane (which, apparent 
subjects were able to relax, foun 


deprivation conditions. One study invo] 
isolation periods under perceptual de 
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serving twice. A rather boring vigilance task was introduced which 
resulted in many complaints centering around boredom. In an- 
other experiment, the subjects were not told exactly how long they 
would be confined (as they had been in previous experiments). 
This produced an increased restlessness and a vigorous use of 


mechanisms to reduce anxiety. In a similar experiment, subjects 


were encouraged to verbalize their thoughts and feelings during 
tations of anxieties. 


confinement which resulted in fewer manifes 
. A study reported by Cohen, Silverman, Bressler, and Shmavon- 
ian (1961) involved isolating ten male and female subjects indi- 
vidually in a small cubicle where they sat in conditions of sensory 
deprivation. They were not told how long they would be so con- 
fined. After two hours, the lights were turned on and each subject 
interviewed. Following this, the subject left the chamber, filled out 
а questionnaire, and was interviewed again. Finally, a day after 
the experience, the subject was interviewed a third time. During 
the first twenty minutes of the initial interview, the authors reported 
a slurring of the subject’s speech and poor sentence structure which 
indicated (to the authors) а disorganized and perplexed state. 
“Their facial expressions were bizarre, and reflected a marked feel- 


ing of confusion. It also appeared that the interviewer became 
involved, in a vague, abstract way, with the fantasies or fears the 
Subject was experiencing” (р. 119). A number of specific and 
varied fears were expressed. For example, several subjects reported 


that they were afraid of losing control of their thoughts to the 
point of insanity. Another subject feared that he could no longer 
speak which led to a fear of being unable to move. Only two of the 
ten subjects appeared to be comfortable in the chamber. Generally 
speaking, these reported reactions were quite severe when one 
considers the very short period of isolation (two hours). 
Goldberger and Holt (1961a) working within a psychoanalytic 
conceptual framework, which will be discussed in Chapter IX, 


confined fourteen male subjects for eight hours under perceptual 
deprivation. The subjects were encouraged to verbalize their 
thoughts and feelings during confinement. The subjects’ behavior 
was evaluated by the Rorschach (which all subjects took a few 
weeks prior to confinement), by recorded “in-isolation” verbaliza- 
tions, by observations through a one-way mirror, and by a post- 
isolation interview. Affective disturbances were reported which, in 


three cases, were so severe that these subjects terminated within 
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took on a hesitant, drawling quality and they 
ted and reported feeling confused. " 
d twenty male and female su 


48.70 hours for women. The subjects were visited and questioned 


€ authors reported that all subjects experienced 
t "panic" attacks either early in the session or, 
end of confinement. One subject experienced a 


anxiety, tension, and panic 
aving. Eighteen subjects became agi- 
hile seven experienced body-image disturbances. 


suffocation, drowning, and killing people 
were reported by five subjects, 


a tendency to sleep, some for an unduly 
a period of growing 


nking, Particularly ob; 


3 à ardia, still clung to the 
À Ke anything Psychological” and maintained that 
their reason for giving up had been backache, headache, or some other 
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Lewty, 1959, р. 344), 
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confinement interview was conducted. Only one subject was able 
to stay for as long as thirty hours with the others terminating be- 
tween 3.5 and 10.2 hours. The reasons for termination were classi- 
fied as: “1. Anxiety: Verbalized feelings of fear, tension, nervous- 
ness, or panic, followed by a request to end the experiment. 2. 
Somatic: Verbalized complaints of pain, discomfort, or bodily 
distress, followed by a request to end the experiment” (p. 151). 
The total amount of verbalization by each subject was actually 


quite low. Two other points of interest are noted. The longer the 


subject remained in confinement, the fewer somatic references he 


made. Also, the more verbalizations the subject offered, the greater 
were the somatic references. Daydreams and fantasies were also 
reported by a number of subjects. 

Several of the studies by Zube 


previous chapters, present reports of c 
states. Zubek, Pushkar, Sansom, and Gowing (1961) confined sub- 


jects in the Manitoba chamber under sensory deprivation. Fourteen 
subjects remained for seven days, one for eight and one-half days, 
and one for ten days. The authors reported that certain emotional 
changes were evident in many of the subjects. Irritability, as char- 
acterized by annoyance with trivial matters and the experimenters, 
was the most commonly reported. This irritability was most notice- 
able during the second and third days and was followed by 
depression, brooding, and dwelling on imaginary injustices in many 
subjects. After the fifth day of confinement, four of the subjects 
reported feelings of contentment and well-being, and two reported 
feelings of euphoria. The authors suggested that this state of well- 
being, which is not usually reported in confinement studies, may 
either have been the result of the very long isolation or been 
brought on by the realization that the experience was nearing an 
end and that a sizeable monetary reward awaited. 

Reports of dreams were quite numerous, particularly during 
the first three to four days. Their primary content was of an 
anxiety nature with the main theme concerning death, e.g., stand- 
ing on an erupting volcano, being surrounded by ferocious Indians, 
or being in a knife fight with a giant. Another dream theme con- 
cerned restricted space. About half the subjects reported a loss of 
motivation after confinement but this persisted little more than a 
day. 

Zubek, Welch, an 


k and his associates, reported in 
hanges in affective feeling 


d Saunders (1963), in the study described 
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in Chapter III, confined three subjects for fourteen days ш 
perceptual deprivation in the Manitoba dome. The primary ee 
of the study was to record EEG changes but a post-isolation a E 
view was also conducted to note subjective reactions. Two o mt 
subjects reported severe motivational losses which lasted for dnm 
days in one case and six days in the other. The third su pu 
reported similar motivational losses lasting only three days a 
isolation. в 

The study by Zubek, Aftanas, Kovach, Wilgosh, and уо 
(1963) involving body immobilization for twenty-four hours ien 
described in Chapters IV and V. In addition to the intellectual a 
perceptual functions studied, emotional changes were eee 
The authors reported that significantly more confined subjects " E 
anxious and worried about their well-being; these subjects v 
feared that they might lose control over their emotions and us 
ings. In addition they were restless, irritable, and angry. Eighty- ful 
рег cent of the subjects reported immobilization to be a stress Ў 
experience while only twenty-five per cent of the recumbent Poon 
trols found the experience stressful, Significantly more asset 
subjects reported changes in body image, depersonalization, ап 


ized subjects made complaints 
al symptoms. Specifically, ШӘ 
» numbness, dizziness, physica 
eakness, strong desire to scratch, 


dealing with discomfort and physic. 
included periodic aches and pains 
discomfort, chills, perspiration, w 


The Subjective Stress Scale was given to both confined and 
control subjects about one hour after the termination of the ninety- 
six-hour session. Two judgments were Obtaineq from each subject 
who circled the word or phrase best describing his feelings with 
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respect to three points in time: (1) how he felt under the normal 
stress of Army life before becoming a part of the experiment, (2) 
how he felt while in confinement (or in normal activities, for the 
control group), and (3) how he felt at the time of testing. 
There were clearcut differences between confined and control 
groups, The base line ratings were quite similar for both groups 
but the confined subjects rated themselves as being under greater 
stress both during isolation and one hour later at the time of test- 
ing, than did the control subjects at both points in time. Myers 
(1964a) reported on the administration of the scale immediately 
after subjects were told of their assignment to control or confined 
condition just prior to beginning isolation. Subjects were asked for 
“How do you feel now?” and “How do you feel normally?” ratings. 
The “now” stress ratings were significantly higher for those slated to 
begin deprivation as compared to those in the control group. The 
“normally” ratings did not differentiate between the two groups. 
Zuckerman, Albright, Marks, and Miller (1962) reported on 
research which attempted to measure more objectively the stress 
effects of isolation by tests, verbal reports, and association and 
performance measures. Twenty-five student nurse subjects were 
confined in an iron lung for seven hours under total darkness with 
white noise delivered through earphones. Two control groups were 
utilized. One group consisted of thirteen subjects who were 
confined in the iron lung for seven hours but with the lights re- 
maining on and the experimenter in full view. The other control 
group consisted of eleven subjects who reported for testing and 
endured no confinement. A number of measures were administered 


at various times throughout the experimental session. Before and 
were given the Affect Adjective 


after confinement the subjects ! 
Check List (AACL) and the Somatic Check List (SCL). The 
AACL, developed by Zuckerman (1960), consists of sixty-one affec- 


tively toned adjectives with an anxiety key of twenty-one scored 
adjectives. The SCL consists of twenty-one somatic complaints 
frequently associated with anxiety. Tests of Free Association, Word 
Naming, and Word Association were given prior to confinement 
and after three and six hours of confinement. (Two tests of intel- 
lectual functioning were also given as discussed in Chapter IV.) 
The following personality tests were given prior to or several 
months after confinement: Taylor Manifest Anxiety Scale, MMPI, 
Edwards Personal Preference Schedule, Rohde Sentence Completion 


106 VI. Affective Changes 


Test. Also, peer ratings and self-ratings were obtained on three 
scales designed to measure dependency traits. : ting 

Some of the more pertinent results of this formidable tes ы 
program will be discussed. The pre- and es 
Scores on the AACL showed a significantly greater increase x Thé 
experimental group as compared to the two control conditions. 17 : 
difference in increase between the two control groups was not id 
nificant. The authors thus concluded that the anxiety feclings Le 
produced by the Sensory restriction and not by confinement ee 
An item analysis revealed that the experimental group acd a 
significantly greater checking of the following words: afraid, ad 
perate, fearful, gloomy, lonely, nervous, and panicky. A E 
nificantly smaller number of these subjects checked the following 
after confinement: contented, friendly, joyful. Ti 

The increase in the number of somatic complaints checked : 
the experimental Subjects on the SCL was significantly greater ae 
for both control groups. However, the increase with the Veo 
control subjects was also significantly greater than that of t _ 
unconfined control group. Apparently, just confinement itself pro 
duced a significant amount of somatic discomfort, although un 
more severe Sensory restriction did produce even greater disor 
fort. Item analysis revealed three specific complaints which showed 
significantly gre e experimental subjects: dry 


mouth, difficulty in breathing, change in heartbeat. Flushing an 


izations of manifest anxiety and 
an increase as a function of time in 
the fourth hour after the sensory 
variation introduced by a testing session, 
isolation ехрегіе 


mø in 
nce as occurring 1 
vas characterize 


d by hyper-alertness- 
The second stage was characterized by a loss of imterest in 8 
very sterile environment and an increased focus on internal proc- 
esses. “Loss of orientation, difficulties in directed thinking, anxiety 
from personal thoughts, and increasing Somatic discomfort during 
the latter period leads to a mounting stress reaction in most sub- 
jects” (Zuckerman, Albright, Marks, & Miller, 1962, p. 14) 
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presented indicating anxiety and 


Thus far, evidence has been 
hen these have been measured by 


stress under sensory restriction w 
verbal techniques such as self-reporting, check-lists, and question- 
naires. The next study to be discussed attempted to find evidence 
of stress using physiological as well as verbal measures. The study 
by Zuckerman, Levine, and Biase (1964) has been discussed in 
Chapter Ш. To reiterate briefly, the thirty-six female subjects were 
isolated, twelve in each of three conditions: Group I (no sound, 
ng light), Group II (light, no sound), and Group Ш (sound, no 
light). All subjects were confined to a bed in a small room for 
three hours. GSR data were obtained and subjects were given the 
AACL and SCL described above. While in isolation, a subject 
could signal periods of subjective anxiety by depressing а button 
held in the right hand. The subjects were prevented from sleeping 
by means of a buzzer which sounded when their hand slipped off 
a switch, All subjects were interviewed after confinement. 

A five-minute base line GSR recording was obtained immedi- 
ately upon entrance into the cubicle. Thereafter, readings were 
taken every two minutes or before and after any marked change in 
resistance. The nonspecific GSR index revealed that the total isola- 
tion situation was more stressful than either of the partial isolation 
conditions, These data also revealed that light deprivation was 
more stressful than sound deprivation. The three groups showed no 
differences on the base line recordings and those obtained during 
the first one and one-half hours of isolation. It was during the last 
one and one-half hours of confinement that significant differences 
Were obtained between groups with the total isolation group 
evidencing the greatest stress reaction. 

The results of the verbal testing revealed that all groups taken 
together showed a significant pre- to post-confinement rise on the 
AACL anxiety score with the total isolation group showing some- 
what less of an increase as compared to the two partial isolation 
groups. The pre- and post-isolation scores on the SCL were sig- 
nificantly different for all groups taken together with no significant 
difference in amount of change between groups. 

The anxiety signal button was used by approximately one-third 
of the subjects in each group but was used considerably fewer times 
in the sound deprivation group than in the other two conditions. 
The sleep control buzzer was allowed to sound by many subjects 
when they were not sleeping. In fact, the authors commented that 
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the number of buzzer soundings may have been a better index of 
restlessness than of sleep. There were no significant differences 
between the groups for the anxiety button or the sleep buzzer. 

The subjects in the total isolation group were divided into six 
high and six low responders on the basis of their nonspecific GSR 
measures in the last one and one-half hours of isolation. These high 
and low responders were compared on ratings obtained from the 
post-isolation interviewing. High responders were rated significantly 
higher on need for activity and complaints of sensory deprivation, 
and somewhat higher on time disorientation and loneliness. 


В. THERAPEUTIC EFFECTS OF SENSORY RESTRICTION 


A number of investigators have claimed therapeutic benefits 
among psychiatric patients as a result of exposing them to sensory 
or perceptual deprivation. Among these reported effects have been 
reduction in hallucination intensity, increased ego strength, a less 
rigid utilization of defenses, and an increased desire for social 
contacts. 

The first report to be considered is that of Azima and Cramer 
in 1956 who investigated the disorganization effects of sensory 
restriction in mentally disturbed patient-subjects. The subjects 
consisted of two hebephrenics, five depressives, two obsessive 
neurotics, and five neurotic anxiety states who were isolated for an 
average period of four days. Confinement took place in an ordinary 
hospital room which was darkened by heavy curtains over the 
windows. The subjects lay or sat on the bed, wore translucent 
eyegoggles, and had their hands and arms encased in cardboard 
cylinders. They were put on demand feeding and evacuation 
schedules. The procedure was explained to each patient as а 
method of treatment and they were told that they could terminate 
any time they wished. The subjects were checked every hour but 
were interviewed only once or twice a day for a period of from 
fifteen to thirty minutes. 

The authors reported that eight of the patients showed a de- 
personalization state and that beneficial therapeutic effects were 
observed in the five depressed cases; in two of these the effect 
was considered permanent. The two obsessive neurotics displayed 
acute psychotic episodes which were then treated with electric 
shock resulting in improvement in obsessional and paranoid fea- 
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tures. The remaining patients were reported to show moderate 
increases in motivation, socialization, and self-assertiveness. 

The authors noted that their “data” demonstrated that, “per- 
ceptual isolation provokes a disorganization of psychic structure 
which, according to the kind and quality of defenses, may lead to 
a psychotic state. This disorganization in most cases leads either to 
a temporary or to a relatively permanent reorganization of some 
aspects of a previously unsteady psychic state” (р. 120). Their 
results are presented in case history form which, while providing 
fascinating reading, renders evaluation difficult for the non-clin- 
ically-oriented. 

Azima and Cramer-Azima (1957) reported on another study 
in which four obsessive-compulsives were placed in isolation for a 
period of three to six days. The conditions of confinement were the 
same as in the previously discussed study. Psychodynamic changes 
were investigated by the following procedures: analysis of dreams, 
fantasies, free association, Rorschach, and Figure Drawings. Each 
subject was his own control with the longitudinal picture of his 
history being used as a base line against which to evaluate 
changes. 

As in the previous study, lengthy case histories were provided 
which will not be reproduced here. As for results, the authors noted 
that three of the four subjects developed a depersonalization syn- 


drome which led in one case to a paranoid state. They further 


noted that the state of depersonalization seemed to be concomitant 


with the suppression of aggressive behavior. In three patients, there 
were no changes in the original clinical symptomatology. How- 


ever, after confinement they showed an increased communicative- 


ness and desire to socialize which lasted for four to five days. 


The one patient who developed a paranoid psychotic episode was 
subjected to electric shock treatment which resulted in a moderate 
improvement in his paranoid and obsessive states. 

Harris (1959) isolated twelve schizophrenic patients under 
sensory deprivation in a soundproof cubicle, wearing opaque 
goggles, gloves, and cardboard cuffs over the arms. The patients 
were confined on two separate occasions. The first experience was 
only a half-hour while the second, which took place “on another 
day,” was for a period of up to two hours. It is unfortunate that 
longer isolation periods were not used. The author concluded that 


the schizophrenic patients were, “more tolerant than normal sub- 
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jects of these conditions, which seemed to reduce the intensity of 
hallucinations” (p. 237). The hebephrenic patients seemed par- 
ticularly to “enjoy” the experience and were reluctant to leave. 

Cohen, Rosenbaum, Dobie, and Gottlieb (1959) confined ten 
subjects for a period of only one hour. The subject group in- 
cluded four normals, one neurotic, two sociopaths, and three schizo- 
phrenics. Subjects were confined in a room, wearing earplugs and 
elbow-length mittens. Some subjects wore blacked-out goggles while 
others wore frosted goggles permitting diffuse light. The subjects 
were seated in chairs and were told how long they would be 
confined. Hallucinatory effects were strongly suggested to them 
prior to confinement. 

The results are in agreement with those of Harris (1959) re- 
ported above. The normal and neurotic subjects were reported to 
be generally more anxious and restless during isolation than the 
sociopaths and schizophrenics. These conclusions were based on 
continuous observation of the subjects through a one-way screen. 
The authors also noted that those subjects who were in poorest con- 
tact with reality showed the least discomfort and the most positive 
reactions. As an example, a chronic schizophrenic found the isola- 
tion experience restful and peaceful, describing it in somewhat “hip” 
fashion as comfortable and “cool,” 

Gibby, Adams, and Carrera (1960) investigated therapeutic 
changes in a group of psychiatric patients who underwent up to 
six hours of sensory restriction. The subjects consisted of thirty 
male patients under the following diagnostic classifications: schizo- 
phrenic reactions, psychoneurotic disorders, psychophysiologic 
visceral and autonomic disorders, personality trait and pattern dis- 
turbances. Subjects were isolated in a quiet air-conditioned room 


Each subject was constantly ob: 
were recorded. The observer made 
of the degree of anxiety overtly mani 
havior and movement. Prior to c 
interviewed by a psychologist and 


Served and his verbalizations 


В. Therapeutic Effects of Sensory Restriction 111 


tests. On the second day of confinement, the interviews and tests 
were repeated. On the day after confinement the subject was 
interviewed a third time. An overall rating was then made on a 
Symptom Rating Scale by four interviewers. 

The results indicated that positive changes in the direction of 
less severe symptoms greatly outnumbered the negative changes, 
and also that the positive effects were more long-lasting. The group 
as a whole demonstrated amelioration of pathological symptoms 
following isolation. However, a wide range of individual differences 
were noted. Some subjects showed no change on any of the twenty 
symptom items rated while others changed for the better on thirteen 
out of the twenty items. 

The authors noted that the subjects demonstrated, in general, 
an increased desire for social contact, particularly for therapeutic 
relationships. Subjects also manifested an increased awareness of 
inner conflicts and anxieties and a heightened perception that their 
difficulties stemmed from inner rather than outer factors. The ex- 
perience of sensory restriction appeared to have brought about a 
social “stimulus hunger” manifested behaviorally by generalized 
efforts to relate and communicate with others. Thus, the subjects 


atly increased need for contact with other people. 


displayed a gre 
y the authors was a less 


Another post-isolation change noted b 
rigid utilization of inhibitory and repressive defenses: 


The reduction of incoming stimulation led to recall and verbalization of 
previously forgotten experiences in many instances. For some subjects 
this recall was anxiety-inducing, . . . In others sensory deprivation 
brought about a decrease of inhibitory defenses, resulting in open ex- 
pressions of hostility, which then subsided. . . . The blocking off of 
accustomed stimulation for a few hours may have facilitated a process 
of reassessment and reorganization of stimulus-response patterns carried 
over from earlier life experiences (Gibby, Adams, & Carrera, 1960, 


p. 39). 


(1962) investigated ego strength 


Cooper, Adams, and Gibby 
tion using these same thirty 


changes following sensory restric 
subjects. At a later time (not specified) these same subjects were 


again exposed to isolation under the same conditions as in the 
earlier study (Gibby, Adams, & Carrera, 1960). They were inter- 
viewed and given the Rorschach on the day before and the day 
after isolation. Three aspects of ego strength were noted on the 
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Rorschach: (1) the ability to respond emotionally to the outer 
world with adequate control; (2) the ability to have good reality 
contact; and (3) the ability to deal with real human relations in an 
empathic manner. (The reader interested in the specific aspects of 
the scoring is referred to the original article.) The highest two of 
these scores were added together to yield a total Strength Score, an 
overall measure of ego strength. 

The results revealed that the mean changes (pre-post) were 
positive on all Rorschach scores indicating, according to the 
authors, improved ego functioning. The increase in Strength Score 
was significant as was the increase in scale (2) above. The latter 
result suggests a more adequate reality contact following isolation. 
A positive though not significant trend in scale (1) suggested an 
improved ability to make well-controlled and appropriate emo- 
tional responses to others. я 

A second major finding related to differential effects in indi- 
vidual subjects. Those subjects with the lowest scores on each 
measure prior to isolation tended to show the greatest improve- 
ment after isolation, Thus, it appeared that those patients who had 
functioned least effectively were the ones deriving the greatest 
benefit from the isolation experience, 

Behavioral observations of the patients by the authors indi- 
cated that those patients with the most severe overt symptoms prior 
to confinement generally evidenced the greatest reduction in overt 
symptoms after confinement. Also, the authors noted that the be- 
havioral changes in the subjects after their confinement in the pilot 
study discussed above (Gibby, Adams, & Carrera, 1960) were con- 
sistent with the Rorschach changes found after the later isolation 
period. They noted that the patients demonstrated an increased 
desire for social contact and, in particular, a desire for therapeutic 
relationships. 

The other major behavioral change observed was a less rigid 
utilization of repressive and inhibitory defenses, The authors 
suggested that, due to the lower level of external stimulation, the 
reassessment and reorganization of older maladaptive behavior 
patterns may have been facilitated. 

These two studies (Gibby, Adam 
Adams, & Gibby, 1962) both suggeste 
contact in psychiatric patients who 
of sensory isolation. This raises the i 


5, & Carrera, 1960; Cooper, 
d an increased need for social 
had undergone short periods 
nteresting Possibility that pa- 
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tients might be rendered more receptive and susceptible to thera- 
peutic communications as a function of confinement under condi- 
tions of reduced sensory input. To test this hypothesis, Gibby and 
Adams (1961) confined forty-two male psychiatric patients for four 
hours of sensory deprivation under the same conditions as in the 
above two studies. Before and somewhat after confinement, each 
subject was given the Self-Rating Inventory developed by Brown- 
fain (1952). There were four conditions of the study: Group I 
(pre-recorded verbal message plus isolation); Group II (isolation 
but no message); Group III (message but no isolation); and 
Group IV (no message and no isolation). 

The subjects in Group I remained in isolation for four hours, 
after which a fourteen-minute tape recording was played to them 
through a bone conductivity speaker buried in the blindfold band- 
ages. The message was such that it might have been applicable to 
almost any hospitalized patient and stressed the following points: 
(1) the patient did not consider himself as a worthwhile person; 
(2) there was a discrepancy between the way he saw himself and 
the way others saw him; and (3) he was more likeable and more 
acceptable to others than he realized. Fifteen minutes after hearing 
the tape, the subject was removed from isolation, fed, and immedi- 
ately given the Self-Rating Inventory a second time. The other 
three conditions are self-evident. 

The results indicated that the mean pretest scores for the four 
groups did not differ significantly. The mean pre-post ratings were 
significantly greater in Group I than in the other three conditions. 
The mean differences for the other three groups were not signifi- 
cant. Thus, the authors concluded that isolation under conditions 
of reduced sensory input resulted in an increased acceptance of 
a message designed to enhance the subject’s self-concept. Par- 
ticularly important was that Group III, which received the iden- 
tical message but was not isolated, showed essentially no change in 
self-concept whereas there was a marked increase in Group I. 

Adams, Robertson, and Cooper (1963) reported on a study 
utilizing sensory deprivation and an individually prepared message 
for each subject. They reasoned that since the standardized mes- 
sage had produced such beneficial effects in the study reported 
above, a message specifically prepared for each subject should 
facilitate the therapeutic processes of understanding, insight, and 


self-awareness. 
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The subjects were forty-three male patients who were either ш 
psychiatric wards or referred from medical wards for psychiatric 
evaluation. Every patient had a functional psychiatric diagnosis at 
the time of his selection as a subject. Before and after isolation all 
subjects were given the MMPI and the Interpersonal Check List 
(ICL). On the ICL, subjects were first asked to check those items 
which they felt described themselves, and then to check those 
which they felt best described the ideal person. 

Subjects were divided into three groups: Group I (taped per- 
sonal message plus sensory deprivation), Group II (sensory de- 
privation only, no tape), and Group III (control condition, pre- and 
posttesting only). The taped messages were prepared after the pre- 
testing and were based on the test results for each subject. The 
messages included such points as the subject’s own self-description, 
his conception of the ideal person, and his patterns of overt inter- 
personal behavior. After coverage of these points, each message 
then explained how psychotherapy might help the patient to 


resolve his personal conflicts and modify his maladaptive behavior 
patterns. 


Subjects in Grou 


tion for a period of not more than three hours. The conditions of 
isolation were the same as noted above (Gibby, Adams, & Carrera, 


the taped messages were 
bone conductivity speakers 
each subjects head. Each 
en minutes. Following the 


roup I subjects demonstrated 
ng, less defensiveness, and а 
the subjects in Group П 
Showed a general improve- 
es were different from those 
owed more ego strength and 
acceptance, less depression, and 
часу. There was, however, for 
Conscious insight and self-under- 
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an enhanced sense of personal ad 
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standing than for Group I. The authors reported that the many 
contrasts between Groups II and III demonstrated that sensory 
deprivation alone produced many changes which cannot be at- 
tributed merely to the added attention of being tested twice. The 
authors concluded that presentation of a message during depriva- 
tion can greatly facilitate the process of psychotherapy. 

Adams (1964) reported on a follow-up of one of the patients 
from Group I of the above study which demonstrated that exposure 
to deprivation plus message rendered the patient willing to accept 
intensive outpatient psychotherapy for the first time. The patient 
initiated therapy contacts immediately after the experimental ses- 
sion and continued them for the next sixteen months. During the 
thirteen months prior to the experimental treatment, the subject 
had been admitted to the hospital as an inpatient three times while 
in the thirty-month period following the session he required hos- 
pitalization only once. It is unfortunate that follow-up data are not 
provided for the other eleven subjects of Group I. 

An interesting study by Robertson (1964) utilized fifty-one 
psychiatric patients classified as personality disorders and schizo- 
phrenics. Each subject (in all groups) was told that his participa- 
tion was voluntary but that the procedure was a part of the 
hospital’s rehabilitation program. The subjects were first interviewed 
and their interview behavior rated on each of twenty items of the 
Symptom Rating Scale. After the interview, the subjects were 
given the MMPI and the Leary Interpersonal Check List and then 
assigned to one of the following four groups. Group I (depriva- 
tion, message) consisted of fifteen subjects who, one week after 
the testing, were placed in sensory deprivation for three hours 
under the conditions described above (Gibby, Adams, & Carrera, 
1960). Confinement took place every other day for three days; each 
subject was subjected to three periods of isolation. The subjects 
were told the approximate length of the treatment period. During 
each of the three sessions each subject heard a different twenty- 
minute recorded message individually prepared for each patient 
based on the data from the interview, tests, and case history. The 
contents of the messages centered around the patient's understand- 
ing of his problems of adjustment and personality, and suggestions 
for constructive changes in his attitudes and behavior. One week 
after the third session, the interview and testing were repeated. 

The twelve subjects in Group II (message only) received the 
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three messages at the same intervals as Group I but did not 
undergo confinement. Group III (deprivation only) consisted of 
twelve subjects who underwent deprivation for the same periods as 
Group I. The twelve subjects in Group IV (control) were simply 
tested and interviewed twice with the same time interval between 
administrations as in the other three groups. , 

The results indicated that the combination of sensory depriva- 
tion and therapeutic message did not bencfit the subjects any more 
than did deprivation alone, or the presentation of the message by 
itself. In terms of positive changes, the subjects in Group I did not 
do as well as the deprivation only group or the message only 
group. Also, none of the three experimental groups demonstrated 
any advantage over the control group in terms of self-actualization, 
self-disclosure, self-perception, self-awareness, or conscious idealiza- 
tion. Only one experimental group (deprivation only) showed а 
significant improvement over the controls on the criterion of self- 
acceptance; one of six test criteria examined. 

There is one point of difference between this study and those 
discussed above which did demonstrate beneficial effects of confine- 
ment with a therapeutic message (Gibby & Adams, 1961; Adams, 
Robertson, & Cooper, 1963). The difference relates to the time 
delay between the treatment session and the administration. of 
the posttests. In the earlier studies this delay was fifteen minutes 
(Gibby & Adams, 1961) or one day (Adams et al, 1963) while 
the Robertson study invoked a longer delay of one week. It is 
suggested that Robertson's study might have produced more bene- 
ficial effects had not a week of normal sensory experience inter- 
vened before posttesting, 

Cleveland, Reitman, and Bentinck (1963) reported on a study 
designed to investigate the therapeutic effectiveness of sensory Te- 
striction. The total sample consisted of sixty hospitalized patients 
who were asked to volunteer for a new kind of treatment which 
involved lying on a soft bed in a quiet room, They were not told 
the length of confinement. Of the sixty subjects, forty were diag- 
nosed as schizophrenics. The remaining twenty subjects were 
patients from open psychiatric wards who were diagnosed as either 
character disorder or anxiety reaction with no history of psychotic 
behavior. Half the schizophrenic group and all twenty of the non- 
schizophrenic group were subjected to sensory restriction. The 
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remaining half of the schizophrenic group served as a control group 
and did not experience isolation. 

The isolation cubicle was bare except for a bed, a white-noise 
generator, and a speaker system. Subjects lay on the bed and were 
instructed to move as little as possible. They wore translucent eye 
goggles, loose cotton gloves, and arm-length cardboard gauntlets. 
Two overhead lights and the white-noise generator remained on for 
the four hours of isolation. 

On the day before isolation, all subjects were interviewed by 
a clinical social worker. The interview behavior was rated on 
each of twenty items of the Symptom Rating Scale developed by 
Jenkins, Stauffacher, and Hester (1959). Later that same day the 
subjects were given the Holtzman Inkblot Technique, Draw-a- 
Person Test, and the Bender-Gestalt test. The next morning, those 
subjects undergoing isolation were confined in the cubicle. Im- 
mediately after release from confinement, the subjects were given 
the same tests again. A day later they were interviewed and 
rated again on the Symptom Rating Scale. The control subjects who 
did not undergo isolation were interviewed and tested at the 
same time intervals. 

The results revealed no significant changes in behavior or per- 
sonality structure for the schizophrenics and non-schizophrenics 
following exposure to sensory restriction. Thus, these results dra- 
matically contradict most of those discussed above which did sug- 
gest the existence of positive therapeutic effects following sensory 
isolation. There is one important difference to be noted, however, 
between the Cleveland, Reitman, and Bentinck study showing no 
therapeutic value and the work of Gibby, Adams, and Carrera 
(1960), Gibby and Adams (1961), Cooper, Adams, and Gibby 
(1962), Adams, Robertson, and Cooper (1963) which demon- 
strated beneficial effects. This difference relates to the type of 
sensory restriction imposed. The Cleveland et al. study utilized 
perceptual deprivation (the reduced patterning of sensory input), 
while the other studies utilized sensory deprivation (the total re- 
duction of sensory input). It has been demonstrated in the pre- 
ceding chapters that behavioral impairments are usually more 
severe under conditions of perceptual deprivation. The way is 
clear for a well-controlled study comparing the relative therapeutic 
values of sensory versus perceptual deprivation. 
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C. DISCUSSION 


In discussing the research presented in this section dealing with 
normal subjects, those studies which reported various stress reac- 
tions as revealed through introspective or retrospective report and 
observation will be considered first. Because of the qualitative 
nature of these observations, it becomes difficult to delimit any dif- 
ferential effects as a function of type of sensory restriction. For 
example, emotional “stress” reactions are reported for sensory 
deprivation, perceptual deprivation, and body immobilization for 
periods as long as seven days and as short as only two hours. The 
qualitative results of these various studies do not allow the deter- 
mination of whether one condition produced more deleterious 
effects as compared to another condition. . 

A review article by Zuckerman (1964) provides some interesting 
summary information on the quantity and content of verbal re- 
sponses to sensory restriction. A very interesting finding by Zucker- 
man is that the quantity of verbalization seemed to decrease as à 
function of time in isolation both during a single session and in the 
second of two isolation experiences, He suggested that the lack of 
social reinforcement for the verbalizations may be the cause of this 
decline during a period of isolation. It might also be suggested 
that an adaptation mechanism may be operative, in line with 
observations in preceding chapters noting a less severe reaction to 
a second confinement session. The possibility of adaptation to 
sensory restriction is considered in Chapter IX. Zuckerman also 
noted that suggestion or set tended to facilitate verbal reports of 
all kinds. 

As to the content of these verbalized reports, Zuckerman re- 
ported the following to be typical of sensory restriction effects: 
(1) difficulties in directed thinking and concentration (as reported 
in Chapter IV), (2) a drifting of thought with fantasies and day- 
dreams, (3) disorientation in time, (4) body illusions and delu- 
sions, (5) complaints of confinement, restlessness, and need for 
activity, (6) somatic discomforts, e.g., backache, headache, pains 
in neck, eyes, (7) paranoid-like delusions, (8) hallucinations and 
images, (9) various emotional reactions such as anxiety and ap- 
prehension, (10) attention to residual stimuli, and (11) a variety 
of other reactions including claustrophobic complaints, loneliness, 
body-need complaints. 
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Zuckerman discussed two attempts (Holt & Goldberger, 1961; 
Zuckerman, Albright, Marks, & Miller, 1962) to correlate ratings 
of verbal content during isolation to find clusters. Holt and Gold- 
berger reported two clusters, the first of which was an adaptive 
syndrome which consisted of unimpaired secondary process think- 
ing, accepted and controlled primary process thinking, imagery, 
exploration, and self-stimulation. Their second cluster was a mal- 
adaptive syndrome which consisted of quitting and unpleasant 
affect, 

The one cluster reported by Zuckerman et al. (1962) was 
called stress response and included manifest anxiety, confinement 
complaints, claustrophobia, body need discomforts, loss of time and 
place orientation, thought or concentration difficulties, and atten- 
tion to residual stimulation. Zuckerman et al. reported little evi- 
dence of an adaptive cluster. 

Some of the studies discussed do yield the tentative generaliza- 
tion that the emotional effects of sensory restriction increase in 
severity as a function of time in isolation. However, even this is not 
reported consistently. For example, the longest confinement period 
used—seven days in sensory deprivation (Zubek, Pushkar, San- 
som, & Gowing, 1961)—produced feelings of contentment and 
euphoria in some subjects after the fifth day of confinement. There 
is also the finding reported in the majority of the studies that not 
all subjects suffered degrees of emotional impairment. This phe- 
nomenon of individual differences has been noted in preceding 
chapters and is discussed in greater detail in Chapter VII. 

One factor of experimental manipulation which did seem to 
produce a differential effect was whether or not the subjects knew 
how long they would be confined. In many of the studies the sub- 
jects were told the length of the session prior to confinement. These 
subjects did report, for the most part, various forms of emotional 
impairment. However, those subjects who did not know the 
length of confinement seemed to experience more severe emo- 
tional reactions. Further, these studies, in which the length of con- 
finement was unknown, utilized shorter periods of confinement: 
Ruff, Levy, and Thaler (1961) used four hours; Cohen, Silver- 
man, Bressler, and Shmavonian (1961) used only two hours. Thus 
it appears that confinement periods as short as two hours were 
capable of producing reactions at least as severe as the longer 
periods of confinement when the subjects knew how long the 
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experience would last. This factor would seem to be a crucial vari- 
able in sensory restriction research. ЖКК 
Tuming to studies using more objective measures of emotiona 
impairment, Zuckerman et al. (1962) reported evidence of deter 
oration in subjects undergoing seven hours of confinement in in 
iron lung under darkness and white noise conditions. An cd 
esting finding was that certain types of verbalizations, notably 
manifest anxiety and claustrophobia, tended to increase аз а func- 
tion of time in isolation. However, the intrusion of a testing ses- 
sion reversed this trend which Zuckerman et al. (1962) suggested, 
"raises the possibility of experimentally controlling anxiety zd 
sponse in isolation through the use of auditory stimulation (р. Кед 
Thus, the introduction of sensory variation tended to minimi” 
emotional deterioration as well as other reported forms of im 
pairment. ке 
It was demonstrated that sensory restriction increased somatic 
discomfort beyond that produced by confinement alone with e 
attempt at visual or auditory restriction. Zuckerman et al. о 
offered two explanations for this finding. First, the emotionally 
aroused state of the individual may serve to compound the norma 
discomfort produced by immobilization alone. Second, in sensory 
restriction there is minimal competition between external and in- 
ternal stimuli in terms of attention. As a result, internal stimuli in 
the form of somatic tensions may become dominant. ` 
The study of Zuckerman, Levine, and Biase (1964) using physio- 
logical measures of stress provides some of the more objective data 
in this section. Their finding that stress (when measured by GS 
indices of activation) is a function of time in isolation rather than 
an initial response to a strange and highly suggestive situation 15 
of interest. The authors suggested that a subject will adapt to a 
situation and show a lowered emotional response after а certain 
period of confinement. The work of Zubek et al. (1961) reporting 
contentment and even euphoria after the fifth day of isolation 25 
pertinent here. Zuckerman, Levine, and Biase (1964) commente 
that in many of the long-duration studies, data are reported only 
on those subjects with the greatest stress resistance, the others 
having terminated. It is interesting to note that most subjects who 
terminate do so within the first three days as is noted in Chapter 
Уп. Also of interest is that in much, if not most, other research, 
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subjects are not kept awake so they are able to utilize the defense of 
sleep. 
The verbal measures of stress did not differentiate between the 
total and partial isolation conditions which possibly suggests that 
verbal stress reactions are a function of social isolation rather than 
the amount of sensory restriction per se. Finally, the correlations 
between the various stress response variables indicated that the 
verbal and the GSR indices were independent, suggesting that the 
verbal report method of measuring emotional stress may not be 
the most effective approach. It would be interesting to replicate 
this particular study and not tell the subjects the duration of 
confinement. The previous discussion of this factor would suggest 
that the GSR defined stress reaction would be more severe and 
would appear earlier. 

The discussion of the possible therapeutic effects of sensory 
restriction demonstrated some degree of success when dealing with 
selected types of hospitalized patients. In discussing this area, 
Robertson (1961) offered several points of possible explanation. 
First is the observation that non-hospitalized normal people have 
in many cases recovered from great stress by withdrawing into 
themselves for a period of time by seeking an environment limited 
in sensory and social contact. Second, he noted that sensory isola- 
tion may produce a heightened suggestibility (see Chapter IV) and 
a loosening of the cognitive processes which, “would provide a 
means of access to the positive and constructive features of the un- 
conscious” (1961, pp. 345-346). Robertson also suggested that sen- 
sory restriction may operate to jar the individual out of overused 
thought patterns resulting in the facilitation of contact and com- 
munication with him. This factor, together with the increased sug- 
gestibility, may render the patient more responsive and receptive to 
therapeutic suggestions and advice. | 

Several formal theoretical explanations have been offered (for 
example, Azima & Cramer, 1956; Azima & Cramer-Azima, 1957), 
the presentation of which is beyond the scope of this volume. 

The data presently available do not allow for any specific 
conclusions but do pose a number of interesting questions which 
further, and more systematic, research will hopefully investigate, 
For example, how long a confinement period is necessary to pos- 
sibly render a patient more amenable to psychotherapy? Rather 
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short periods were used in the studies discussed. Would much 
longer periods result in greater therapeutic benefits? Which form 
of sensory restriction might produce the more beneficial results— 
sensory or perceptual? Also, it has been shown that not all patients 
derive benefits from sensory restriction. For what kinds of patients 
might “sensory restriction therapy” be appropriate? In line with 
this last question is an interesting finding reported by Cooper, 
Adams, and Gibby (1962). They found that those patients who 
scored relatively low on Rorschach measures of ego strength 
(which indicated, according to the authors, that they were rela- 
tively poor candidates for orthodox verbal psychotherapy ) derived 
the greatest benefit from isolation. Thus, sensory restriction may 
prove most useful therapeutically to those patients for whom шү. 
traditional verbal psychotherapy is relatively unfruitful. Also © 
possible predictive value is the finding by the same authors that 
those patients who functioned least effectively prior to isolation 
derived the greatest benefit from the experience. . 
The finding of Gibby and Adams (1961) that isolated patients 
were more receptive and susceptible to verbal messages is of con- 
siderable interest. It is suggested that the technique discussed in 
Chapter IV to change attitudes might be applicable in the thera- 
peutic context. Briefly, it will be recalled that a subject in isolation 
is offered the opportunity to expose himself to stimulation by 
voluntarily choosing to listen to Propaganda messages. Further 
exposures to the propaganda and "correct" answers to questions put 
to the subject, i.e., answers agreeing with the communication, were 
rewarded by other forms of stimulation or brief periods of release 
from confinement. It was Proposed that in this manner a change in 
attitude could be induced. Might not the same technique be applie 
to the therapy situation in inducing the patient to attend to "thera- 
peutic propaganda" and engage in dialogue with the therapist if 
these are the only forms of stimulation and contact afforded him? 


CHAPTER VII 


Differences in Tolerance for 


Sensory Restriction 


Evidence of a wide range of individual differences in the various 
effects of sensory restriction has been noted in the preceding chap- 
ters. In addition, not all of the volunteers have been able to endure 
prolonged or even short periods of isolation and confinement. Some 
were able to endure it for days while others were forced to termi- 
nate within a few hours. The topic of concern in this chapter is 
research which has been aimed at finding satisfactory predictive 
measures of isolation tolerance. 

First to be considered will be certain field studies which have 
attempted to develop selection techniques for military and civilian 
personnel assigned to remote and isolated stations such as the 
Arctic and Antarctic. In this situation, the type of sensory restric- 
tion involved is that of social isolation as discussed in Chapter VIII. 


A. FIELD STUDIES 


The approach generally taken in these field studies is to corre- 
late psychiatric assessments with ratings of adjustment in the 
particular assigned station. Smith (1961) found no predictive 
relationship between psychiatric assessment and performance, or 
between a test of “personal autonomy” and performance (Smith & 
Jones, 1962), for groups spending fourteen to sixteen months in 
Antarctica. 

Nardini, Herrmann, and Rasmussen (1962) reported on their 
program of neuropsychiatric assessment of military and civilian 
personnel who were scheduled to “winter over” during the Inter- 
national Geophysical Year. The evaluation procedure included an 
extensive biographical inventory, an unstructured psychiatric inter- 
view (after which the psychiatrist rated each individual on his 
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suitability for Antarctic duty), and Rorschach given by a psycholo- 
gist. The psychiatrist and psychologist then made a final team 
rating as to each candidate’s suitability. The criteria for assessment 
included motivation, history of past personal effectiveness, present 
ego strength and adequacy of defense mechanisms, and adequacy 
of interpersonal relationships. Applicants showing no defects m 
these areas were considered sufficiently stable to adjust to the 
Antarctic conditions. 

Behavior during the wintering over period was assessed by 
peer nominations, supervisor performance ratings, medical symp- 
tom check lists, and debriefing interviews at the end of the experi- 
ence. The authors indicated that the assessment program was 
successful in eliminating those who would have become totally i 
effective or required hospitalization for psychiatric disorders чш 
the stress of Antarctic isolation. Ego strength and adequacy ° 
defense mechanisms were the best predictors of adjustment. 

In view of these results, the original criteria were revised ап 
greater emphasis placed on the adequacy of the defense mech- 
anisms rather than on the nature of the mechanisms themselves: 
Thus, clear-cut neurotic mechanisms, even if bordering on the 
pathological, were not in themselves sufficient to disqualify а 
candidate. Only extreme rigidity was considered to be clearly dis- 
qualifying. These findings, unfortunately, were based on rather 
scanty and unreliable records and the criteria for adjustment were 
poorly defined. 

Weybrew, Molish, and Youniss (1961) compared personality 
trait ratings with adjustment ratings which were based on reporte 
symptoms and attitudinal surveys. They found that those best 
suited to the Antarctic isolation communicated well with others, 
displayed little overt hostility, and dealt adequately with aggres- 
sion. These findings substantiated earlier work by Weybrew (1957) 
dealing with adjustment to the confinement of submarines. 

M. W. Wright, Sisler, and Chylinski (1963) reported on 2 
screening procedure used on 170 civilian technicians who ha 
volunteered for a one-year period of isolation duty on the Mid- 
Canada Line. A battery of tests which included the MMPI and the 
Edwards Personal Preference Schedule was administered to the 


applicants. After completion of the one-year tour of duty, each 
person’s adjustment to the isolation condition was rated by his 
supervisor on each of two parameters: work and social adjustment. 


В. Laboratory Studies of Sensory Restriction 125 

The results indicated that those who adjusted poorly to the 
situation, i.e., those who received low ratings, were characterized 
by mood instability, restlessness, overactivity, oversensitivity, 
seclusiveness, emotional shallowness, and limited resourcefulness 
and capacity for dealing with stressful situations. 

These findings, as well as some others discussed by Nancy 
Wright (1964), suggest the predictive value of variables related 
to getting along with members of a small group rather than diff- 
culty in adjusting to the conditions of isolation, per se. 


В. LABORATORY STUDIES OF SENSORY RESTRICTION 
ans of attempting to predict tolerance for sen- 
tests, personality tests (both paper- 
and-pencil and projective), and the use of certain characteristics 


of reaction to an initial confinement session which are used to 
predict the reaction to a second session under the same or different 


conditions. 


The various me 
sory restriction include sensory 


1. Sensory Tests oF ENDURANCE 


d that pain sensitivity and satiation 


Some writers have suggeste 
vation tolerance. Petrie, Collins, 


may serve as predictors of depri 
and Solomon (1958) hypothesized that pain tolerance was posi- 
tively related to satiability while sensory deprivation tolerance was 
negatively related to satiability. Satiation, as discussed by Köhler 
and Wallach (1944), is the apparent diminution in size of an 
object touched by the hand after a period of stimulation of the 
same hand by a larger object. Thus, perceptual intensity diminishes 
after prolonged stimulation with a stronger stimulus. Wertheimer 
(1955) demonstrated the existence of individual differences in sus- 
ceptibility to satiation. 

In the Petrie, Collins, and Solomon study (1958), satiation was 
measured by an adaptation of the Kóhler method of kinesthetic 
figural aftereffect. The blindfolded subject felt, with the thumb and 
forefinger, the width of a block of wood 38.1 mm. wide. With the 
other hand he fingered a long tapered bar of similar wood until 
he found the point of subjective equality where the width of the 
two pieces of wood appeared similar. He then rubbed a wider test 
block of 63.5 mm. width at a constant rate at varying time intervals. 
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The purpose of the wider block was, of course, to induce satiation. 
The apparent decrease in size in subsequent rubbings of the € 
original pieces of wood was, then, a measure of satiation, expresse 
in millimeters. 

Pain tolerance was measured in the same subjects by an adapta- 
tion of the Hardy-Wolff-Goodell dolorimeter. Tolerance for sensory 
deprivation was measured by confinement in a tank-type respira 
tor under sensory conditions similar to those of the original Bexton, 
Heron, and Scott (1954) study described earlier. a 

The results indicated that the mean amount of satiation for wer 
most tolerant of pain was significantly greater than for those lean 
tolerant of pain. The amount of satiation for those most tolerant t 
deprivation was significantly smaller than for those least tolerar 
of deprivation. 

The authors concluded that: 


The results reported bear out the hypotheses that (i) pain tolerance 3 
positively related to satiability; (ii) sensory deprivation tolerance 15 
negatively related to satiability. It is inferred that satiability may Prove 
to be in part the mechanism of tolerance and intolerance, and that pa! 
tolerance is inversely related to sensory deprivation tolerance. . · · ou. 
findings provide some support for the hypothesis that he who tolerates 
sensory deprivation least is most susceptible to satiation ( Petrie, Collins, 
& Solomon, 1958, pp. 1431-1432) 


Later, Petrie, Collins, and Solomon (1960) studied the шы 
relationships but utilized two different subject populations. On 
group underwent experimental pain and heat radiation administer 
by the Hardy-Wolff-Goodell dolorimeter while the other group CO?” 
sisted of people who were ill and hospitalized and undergoing ра! 
as a result of various types of chest surgery. 

Satiation and pain tolerance were measured in the same manne? 
as in the previous study. The authors called those who exhibited 
satiation "reducers" and those who resisted satiation “non-reduce!s: 

The results showed that the reducers in both groups had the 


greatest tolerance for pain, thus supporting the earlier study. This 
was interpreted in terms of the reduce the 


effectiveness of stimulation. The result 
reduction was cumulative and persis 
stimulus which caused it. 

The authors then suggested that: 


rs’ tendencies to reduce 
5 further indicated that the 
ted much longer than the 
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If we are right in explaining the tolerance of Reducers for pain as 
being partially due to a reduction in the intensity of stimulation, then 
this tendency to reduce should be a handicap in a situation where the 
environment starves the individual of sensory experience instead of 
bombarding him with it, as is the case for pain (Petrie, Collins, & 
Solomon, 1960, p. 84). 


Thus, reducers should be less tolerant of sensory restriction than 
non-reducers. 

This relationship held. The non-reducers were better able to 
tolerate the lack of stimulation as measured by the number of hours 
they were willing to remain in the tank-type respirator (under the 
same conditions as in the previous study). Thus, those who were 
least tolerant of deprivation were most susceptible to pain. Perhaps 
the tendency to reduce caused the limited stimulation available to 
be perceived as even less than it actually was. 

Dealing with ability to endure pain, Peters, Benjamin, Helvey, 
and Albright (1963) isolated twenty-three subjects for forty hours 
under conditions of perceptual deprivation in a full scale model of 
a multi-man space capsule. Two subjects were confined at a time, 
wearing translucent goggles and earphones admitting white noise. 
On the basis of pre-isolation tests of pain endurance, subjects were 
divided into high, medium, and low pain endurance groups. The 
relationship between pain endurance and deprivation tolerance was 
not significant although a trend suggesting a direct relationship was 
apparent. Thus, this study did not support the Petrie, Collins, and 
Solomon studies reported above which suggested an inverse rela- 
tionship. 


Investigating this discrepancy, Zubek (1963b) studied thirty-six 


male subjects undergoing seven days of perceptual deprivation in 
the Manitoba isolation chamber described in preceding chapters. 


Twelve subjects terminated after eight to seventy hours, and their 


mean pain thresholds were compared with those of the twenty-four 


subjects who completed the seven-day period. The differences were 
not significant and the slight trend that did appear supported the 
work of Peters et al. (1963), i.e. а direct relationship. 


Zubek concluded that, “in the light of these findings, it appears 
y be just as ineffective a predictor of toler- 


duced sensory input as have been a variety 
s of personality” (1963b, pp. 641-642). 
from this comment, the discussion turns 


that pain sensitivity ma 
ance for conditions of ге 
of paper-and-pencil test 
With little encouragement 
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ivation 
to personality tests as possible predictors of sensory deprivatio 
tolerance. 


2. TESTS or PERSONALITY 


For clarity of discussion this section will be divided into Ew 
parts: those studies using paper-and-pencil tests, and those using 
projective techniques. nd 

а. Paper-and-Pencil Tests. Wexler, Mendelson, reee 
Solomon (1958) employed the Edwards Personal Preference Sc x 
ule (EPPS) and the MMPI, among others, with seventeen ah 
subjects undergoing thirty-six hours of perceptual deprivation ks 
polio respirators. It is noted that the tests were given several wee А 
after confinement. None of the MMPI scales discriminated рне 
the successful and the unsuccessful subjects, but more encourage 
results were reported with the EPPS. A significant negative yn 
tionship was found between length of stay and need ЕШЫМ ОО 
and non-significant positive relationships were found between po 
and need Affiliation, need Succorance, and need Nurturance. i 
authors suggested that those better able to tolerate isolation we 
desirous of more contact and emotional interaction with others ап 
exhibited a greater dependence on others. л 

A later study (Kubzansky, Leiderman, Mendelson, Solomon» 
& Wexler, 1958) utilized more severe conditions of isolation е 
did not confirm the original findings. In this study, a need is 
autonomy and independence from others correlated positively 
with length of stay. vi 

Smith and Lewty (1959), in the study discussed in Chapter V^» 
confined twenty male and twenty female subjects under conditions 
of partial perceptual deprivation for as long as they could tolerate 
the experience. АП subjects were administered the Maudsley Medi- 
cal Questionnaire, a measure of neuroticism. Zuckerman (1964) 
calculated the correlation between time in isolation and the ques 


the calm and placid 


Ow average intelligence was 
best able to tolerate sensory deprivation, 


Tranel (1962) selected twenty male int 


2 roverts and twenty male 
extraverts, based on the Myer-Briggs Typ 


е Indicator, and expose 
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them to four hours of perceptual deprivation in a sound-treated 
room. He reported that extraverts seemed better able to tolerate 
the isolation period, and that they tended to violate instructions 
and be more active. Introverts, on the other hand, tended to follow 
instructions more closely but were less successful in enduring the 
four-hour isolation period, i.e., they terminated earlier. Data pro- 
vided by administering the MMPI to a control group who did not 
undergo isolation showed the introverts to have a more feminine 
interest pattern and to be more passive and dependent than the 
extraverts, This is in disagreement with Hull and Zubek (1962) 
who found the successful subjects to have more feminine interests 
as measured on the MMPI (see below). 

The research of Zuckerman, Albright, Marks, and Miller (1962), 
presented in Chapter VI, is also of relevance in the present context. 
To briefly reiterate, the experimental group consisted of twenty-five 
student nurses who were confined in iron lungs for seven hours 
under total darkness with white noise presented through earphones. 
A variety of tests and check lists were given to the subjects as 
noted in Chapter VI. Of interest here are the correlations between 
anxiety and stress responses to isolation and scores on the MMPI 
and the EPPS, which revealed no relationship between the person- 
ality variables measured and response to isolation. 

Amhoff and Leon (1963) exposed fifteen subjects to forty-eight 
hours of sensory deprivation in a McGill-type cubicle, four of whom 
terminated after twelve to twenty-seven hours of confinement. Prior 
to isolation all subjects were given Cattell’s 16 P-F test. The 
personality profiles of the successful subjects were then compared 
with those of the four unsuccessful subjects. The results showed 
that successful subjects were more enthusiastic, talkative, suspici- 
alous. The small N (four unsuccessful subjects) is, how- 
tious interpretation. 

Helvey, and Albright (1963) exposed twenty- 
ours of perceptual deprivation under the 
They found no significant relationships 


ous, and je 
ever, a cause for cau 

Peters, Benjamin, 
three subjects to forty h 


conditions noted above. 
between MMPI and EPPS results and length of stay. 


Hull and Zubek (1962) suggested several inadequacies of the 
research designed to relate personality characteristics to adjustment 
to sensory restriction. They note the existence of small samples, 
different criteria of evaluating adjustment, greatly differing subject 
populations, and widely variant conditions of isolation. Accordingly, 
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Hull and Zubek undertook a more systematic study of the Ue 
One group of sixteen male subjects was exposed to constant | 
ness and silence in the isolation chamber while another н 
thirty male subjects was exposed to constant light and noise е 
chamber. The confinement chamber has been described manic е 
maximum period of confinement for both groups was seven eis 
Of the total forty-six subjects, thirty completed the week of uet 
tion. Of the sixteen who were unsuccessful, all but one reques 
release within the first three days. AM 
Prior to isolation subjects were given the Thurstone аа 
ment Schedule (TTS), the MMPI, and the EPPS. In addition, bee 
subjects filled out a biographical questionnaire containing gis 
relating to leisure activities, health, job preferences, socio-econon 
factors, and parental background. { the 
The most striking finding of the study was that none be i 
forty variables measured by the three tests made it possible Es 
differentiate the successful from the unsuccessful. This was the | for 
when the data for the two conditions of isolation were pooled 
analysis and also when each was analyzed separately. fhe 
Taking a lower level of confidence (.10 instead of 05) t5 
authors noted the existence of two trends. The successful ga 
tended to have more feminine interests, as evidenced by еї 
higher scores on the MF scale of the MMPI, and thoy also score 
lower on the impulsive scale of the TIS а 
Two significant differences did appear on the biographical ап 
tionnaire. Successful subjects were non-smokers, although no sub" 
jects gave prohibition of smoking as a reason for terminating pm 
The authors noted that other research (Myers, Murphy, & Smith, 
1961) reported that lack of smoking was not a problem. The secon 
difference was that successful subjects watched less television than 
unsuccessful subjects. The data also suggested that successful sub- 
jects read more books. 
A later study by Zubek, Aftanas, 


(1963) dealt with body immobilization for a period of twenty-four 
hours, as discussed in Chapters 1 


V and V. After immobilization, 
the subjects were divided into ty 


УО groups of twenty each, one 
group with a mean duration of 18.2 hours and the other with а 
mean duration of 7.7 hours. Com 


parisons of their performance ОП 
the MMPI, which had been administered prior to confinement, 
revealed the existence of no reliable differences on any scale. The 


Kovach, Wilgosh, and Winocut 
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only scale approaching significance was the Manic scale on which 
the less successful subjects tended to score higher. A further anal- 
ysis was made of the top twelve and bottom twelve subjects with 
mean durations of 22.0 hours and 6.4 hours, respectively. No reli- 
able differences were obtained. 

Myers (1964b) reports on HumRRO research which utilized 170 
subjects, 62 of whom requested release before the end of the 
ninety-six hours of sensory deprivation. Prior to confinement, bio- 
graphical data were obtained and the MMPI and EPPS were ad- 
ministered. Myers reported that the unsuccessful subjects tended to 
be younger, higher on the Psychopathic Deviancy and Hypomanic 
scales of the MMPI, lower on the Deference scale of the EPPS, and 
more likely to be classed as smokers, than the successful subjects. 

Myers suggested that the successful subject is higher in con- 
formity and perhaps “is more attuned to the cultural requirements 
for mature responsibility, and more desirous of fulfilling his com- 
mitments. In contrast, the younger early release S appears to be a 
less mature person, not so sensitive to implicit duties prescribed by 
the culture, and less strongly governed by need to comply with his 
perceived obligations to others” (1964b, p. 53). 

In relating their findings to the relevant literature, Hull and 
Zubek (1962) note that, “it would appear, then, that the most that 
can be said from the research in this area is that there is some 
indication that a person low in impulsiveness, possessing some 
feminine interests and a good imagination, who is able to accept a 
dependency situation, might be the best candidate for sensory 
isolation. These conclusions are merely suggestive" (pp. 237-238). 

b. Projective Tests of Personality. Ruff and Levy (1959b) used 
the Rorschach in a series of studies utilizing candidates for space 
travel as subjects. One of the studies involved isolation for only 
three hours in a dark, soundproof room. The authors provided no 
other information about the conditions of the study. The Rorschach 
protocols of those who were rated as best-adjusted to isolation were 
well organized and suggested little imagination and creativity, al- 
though they were not overly rigid. Aggressive impulses tended to be 
expressed in action rather than fantasy. Little information on the 
criteria for isolation adjustment and no statistical data were pro- 
vided by the authors. 

Later work (Ruf & Levy, 19592; Levy, Ruff, & Thaler, 1959) 


included fifty-two experiments involving isolation for four hours to 
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seven days under conditions of sensory deprivation and perceptual 
deprivation. Description of specific conditions of isolation, d 
and statistical support are again lacking. The authors conclude 
that "the best qualification for a space crew member is а i 
ego” (Ruff & Levy, 19592, p. 796). Ruff, Levy, and Thaler (19 у, 
suggested that schizophrenics and schizoid personalities were po 
isolation subjects while passive-dependent individuals with m 
egos and few emotional problems were better able to tolerate isola 
tion. ed 
Cohen, Silverman, Bressler, and Shmavonian (1961) ГАР. 
four subjects to four hours of isolation in a soundproof ape 
Two of the subjects had been diagnosed by the Rorschach ES 
personal interview as schizoid personalities while the other e 
appeared to be well integrated. The authors suggested pe n 
withdrawn schizoid personalities might be better able to en T 
isolation. This suggestion conflicts with that of Ruff, Levy, x 
Thaler as discussed above but is in agreement with the RE 
Grunebaum, Freedman, and Greenblatt (1960) whose persona d 
evaluations were based on extensive interviewing. This latter study 
utilized an eight-hour period of isolation. © T 
A study by Cohen, Rosenbaum, Dobie, and Gottlieb (1959) d 
posed ten subjects (including normal, neurotic, schizophrenic, ae 
sociopathic individuals) to only one hour of isolation. The subjec 
sat in a chair, wearing earplugs and earphones through which а 
masking sound was presented, Elbow-length mittens were worn ап 
some subjects wore blacked-out goggles while others wore froste 


goggles. The authors reported that the normal and neurotic subjects 
exhibited an increased sensitivity to 


residual stimuli in the chamber 

while the schizophrenic subjects showed a generally positive reac 
tion to the situation. 

In a series of studies, Gold 

studied the relationship between 

to eight hours of isolation under 


berger and Holt (1961a, 1961b) 
Rorschach responses and reaction 
constant diffuse light and noise 


by objective analysis 0 
g isolation. Maladaptive 
preoccupation with doing 
ts were characterized by 
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acceptance of their passive, feminine side, emotional lability, and 
easily displayed affect. This was not confirmed with the actor group. 

The authors suggested that the typical mode of defense of an 
individual was not as important as the effectiveness of the particu- 
lar defenses. They found that with the Rorschach, those who 
handled primary process material maturely and effectively adapted 
better to isolation. Those who reacted negatively to isolation, on 
the other hand, had handled primary process material with poor 
control or had avoided it. Conditions of isolation, then, were 
thought by the authors to be particularly threatening to those un- 
able to defend themselves effectively against the emergence of 
primary process material. The authors suggested that this material 
emerged as a function of interference with reality. 

Working in the Manitoba laboratory, Nancy Wright and Abbey 
(1965) investigated the utility of the Rorschach in predicting toler- 
ance for perceptual deprivation. A group of twenty-one male 
students who had previously served as subjects in perceptual depri- 
vation experiments were used. The conditions of deprivation with 
unpatterned light and white noise have been described in Chapter 
I. Fourteen of these subjects had successfully endured a week of 
confinement while seven had terminated within the first three days. 
The authors noted that the 2:1 ratio of successful to unsuccessful 
subjects was characteristic of all the perceptual deprivation work 


at Manitoba. 


Several months after their isolation experience, the subjects were 


administered the Buhler-Lefever Standardization of the Rorschach 
(C. Buhler, K. Buhler, & Lefever, 1954). Scoring of the verbatim 
records by the Holt-Havel system (1960) resulted in two quantita- 
tive summary scores: Defense Demand (a measure of amount of 
primary process material), and Effectiveness of Defense (a meas- 
ure of control of primary process material). 

The results indicated that when the Defense Demand scores 
were plotted as a function of Effectiveness of Defense, the effective- 
ness of a subject's control and defense mechanisms was confounded 
by the amount of drive-dominated material that had emerged. 
Defense Demand was therefore controlled statistically in order to 
analyze Effectiveness of Defense. The subjects were rank-ordered 
according to this Index of Control with the top seven subjects 
becoming the High Control Group, the next seven the Mid Control 
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Group, and the bottom seven the Low Control Group. The perum 
of successful and unsuccessful subjects in each of these groups 1 
indicated in Table 7-1. e 
Statistical analysis revealed no significant difference "pere 
observed frequencies and hypothesized frequencies (the 2:1 ES 
mentioned above) for the High and Mid Control Groups. E. 
ever, these values were significant for the Low Control Group. ble 
authors suggested that the Index of Control may be a relia ? 
measure "for predicting whether or not the defense mechanisms 1 
an individual will be effective in controlling the drive-dominate 


TABLE 7-1 VARE 
DIVISION OF SUCCESSFUL AND UNSUCCESSFUL IsoLATION SUBJECTS О? 
Sali 
Basts ОЕ CONTROL ОЕ DRIVE-DOMINATED RESPONSES 


Index of control 


Subjects High Middle Low 
Successful T. 5 2 
Unsuccessful 0 2 9 

Total 7 7 7 


not. 
“Reprinted by permission from N. Wright and D. S. Abbey, Percept. ™ 
Skills, 1965, 20, 35-38. 


responses that might emerge during his period of reduced m 
stimulation" (Wright & Abbey, 1965, p. 37). These findings pe^ 
support to the suggestion discussed earlier that the important ind 
criminatory variable is the adequacy of defense mechanisms rathe 
than the specific nature of the mechanisms themselves. As the 
authors suggested, the results are subject to one limitation: the 
Rorschach was administered several months after confinement. The 
individual's realization that he failed or succeeded in the experienc? 


may have confounded his Rorschach results, Work currently in 


progress at Manitoba involves the administering of the Rorschach 
prior to confinement (Zubek, 1964).* 


3. Tae Bopy-FEæLD PERCEPTUAL Mope 


A paper by Shmavonian (1964, in con 


junction with Cohen) is of 
interest to this chapter. Their work wit 


h the body-field perceptual 


° Personal communication. 
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mode in sensory deprivation, while not done in the context of 
attempting to predict tolerance for sensory restriction, provides 
some relevant results nonetheless. The reader is referred to “Per- 
sonality Through Perception” (Witkin et al., 1954) for a detailed 
discussion of this personality dimension. Very briefly, it may be 
said that the “field-dependent” person is rigid and leans heavily 
upon the external and concrete qualities of stimuli in crystallizing 
their interpretations, while the “field-independent” person is more 
flexible and uses internal and abstract stimuli as well as external 
stimuli in their perceptions. The complexity of personality attributes 
is appraised by a battery of procedures developed by Witkin in- 
cluding clinical interviews and projective tests. 

A subject group of thirty-five males, without any overt evidence 
of psychopathological or psychophysiological disorders, was sepa- 
rated into three subgroups: twelve body-oriented, twelve field- 
oriented, and eleven designated as falling midway between the 
to isolation, urine specimens were taken. 
Subjects were then placed in an 80 db. attenuated dark chamber 
for a two-hour period of sensory deprivation. Immediately after 
confinement, tests of sensory discrimination were administered and 
pain thresholds for electric shock were established. During the two 
hours of confinement, EEG, GSR, peripheral plethysmography, res- 
piration, and cardiac recordings were obtained. At the end of the 
two hours, perceptual threshold testing was repeated, second urine 
specimens collected, and subjects interviewed for degree of dis- 
comfort. 

A number of differences were reported between the body- 
oriented and field-oriented subjects. The field-oriented group had 
mean number of nonspecific GSR fluctuations as 
decrease in number of fluctuations from begin- 
ning to end of confinement. Analysis of EEG records revealed that 
CNS activation (decrease in alpha activity with no increase in 
theta) appeared to be greater for the field-oriented subjects while 
the middle group showed the lowest level of activation. When the 
change in alpha activity over the two-hour period was analyzed, 
the field-oriented subjects showed a decrease and the body-oriented 
and middle group showed a slight increase. A review of the beta 
activity also suggested that field-oriented subjects were the most 
aroused. Taken together, the results of EEG and GSR “suggested 
that the field-oriented subjects’ central nervous system activities are 
olation in the low sensory environment whereas the 


other two groups. Prior 


the highest overall 
well as the smallest 


increased by is 
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body-oriented subjects and those whose perceptual mode does not 
fall in either extreme are decreased” (Shmavonian, 1964, p. p 1d- 

The tests of somatosensory discrimination suggested p tify 
oriented subjects required greater separation of calipers to i А 
two points and showed less precision and more overlap than the 
other groups. The field-oriented group was also less accurate 1n 
identification of letters, cho- 

In general, the psychological findings paralleled the ре sd 
physiological results. More field-oriented subjects asked to be Ў 
leased from confinement and showed the greatest discomfort E 
emotional inappropriateness. They also gave more evidence of 
illusory thinking, visual and auditory images, and disorganization 
thought. : 

Te seems not unreasonable to suggest that had the period of 
isolation been extended, a greater number of field-oriented subje 


à s subjects of the 
would have terminated the experience earlier than subjects 0 
other two groups. 


4. OTHER VARIABLES 


Sex differences in endurance ability were studied by Davis @ is 
(1961) who suggested that women were less able to tolerate 150 р 
Чоп іп а respirator than men. In two studies (Pollard, Uhr, & Ре 
son, 1963а, 1963b) involving perceptual deprivation it was ae 
that males stayed significantly more hours than females. Arnho 


: „males 
and Leon (1963) compared nineteen males and seventeen fema 
who underwent two h 


significant sex differences on the beh TA 
Imagery Disturbance. Smi 

and Lewty (1959), on the other hand, found females able 10 
(silence with unpatternee 
However, the subjects Жее 
workers and their average 48° 
ollege student subject popula- 


figure significantly higher than the р 


н Toportion of first-borns in the 
subject population from which the 5 


ample was drawn, and almost 
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twice the proportion of first-borns in the general population. There 
is, however, no data to indicate any relation between birth order 
and tolerance for sensory restriction. 

Time estimation as a predictor of endurance has been investi- 
gated in the HumRRO program by Murphy, Hampton, and Myers 
(1962). The HumRRO procedure of ninety-six hours under condi- 
tions of sensory deprivation has been described in previous chapters. 
In this study, of forty-eight subjects confined in sensory deprivation, 
twenty-five requested early release while the other twenty-three 
remained the entire ninety-six hours. 

‘A time estimation task was given after four, forty-five, eighty- 
four, and ninety-six hours in isolation and consisted of asking the 
subject to estimate the day and time of day. The subjects were not 
told in advance that this would be asked of them. Instructions for 
the task were presented aurally by tape recording and subjects 
indicated their responses by pulling a lever of a Lindsley ma- 
nipulandum. 

The primary data of interes 
average time estimation error of the 
ful subjects. Some of the unsuccessful subjects left before the sec- 
ond time estimation at forty-five hours, hence only the estimations 
obtained after four hours of confinement were of value. 

The results revealed a significant difference in average time 
estimation between the two groups. The unsuccessful subjects 
overestimated the passage of time significantly more than those who 
were able to tolerate the ninety-six-hour isolation session. For the 
early release group, the correlation between time estimation error 
and duration of confinement was —0.43, indicating that those who 
made the larger errors in time estimation had relatively shorter 
confinement. The authors concluded that time estimation error 
after only four hours of confinement appeared to be a good pre- 
dictor of endurance for the much longer confinement period. 

Smith, Myers, and Murphy (1962) reported on another possible 
predictor of isolation tolerance investigated in the HumRRO pro- 
gram: activity pattern and restlessness during isolation. The data 
were collected from the same twenty-five early release and twenty- 
three successful subjects described above (Murphy, Hampton, & 
Myers, 1962). As in all the HumRRO studies, the confinement 
period was ninety-six hours of sensory deprivation. 

The data were gathered continuously from the isolation cubicles 


t are a comparison between the 
early release and of the success- 
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and recorded every ten minutes during the entire session. To deter- 
mine the subject's restlessness, two sensing devices were used. se 
was an arrangement of switches mounted beneath the bed whic 
indicated when the Subject was on or off the bed. The other device 
was a rate of change of movement detector which indicated the 
amount of gross restlessness occurring on the bed. lié 
The two groups (stayers and quitters) did not differ for th 
first day time period. The authors noted that the subjects slept а 
great deal during this period. The data for day two, еб 
revealed а significantly higher restlessness for the unsuccessful SUD 
jects as compared to those who remained for the entire ninety-six 
hours. Also reported was a negative correlation (—0.62) ae 
amount of restlessness and length of endurance indicating that the 
more restless the subject, the earlier he requested release. f 
Thus, a predictor of isolation endurance might be the degree p 
restlessness manifested in the early stages of confinement. Ө 
would suspect that had the subjects been kept awake for the ie 
hours of isolation, the difference in restlessness between stayers an 


quitters would have been demonstrated during the first day of con- 
finement, 


C. TOLERANCE AS A FUNCTION OF NEED 
FOR STIMULATION 


static model, this approach to tolerance of isolation will be dis- 
cussed at some length, 


Zuckerman and Haber noted earlier Work by Vernon and McGill 
(1960) who attempted to determine if an individual under condi- 


tions of sensory deprivation would seek a form of stimulation which 
ordinarily would hold no interest for hi 


looking at the viewer, he was expressing a need TA 
The results indicated that all subjects used the viewing box. 
More important for the present discussion, however, is the finding 
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that the utilization of the viewer clearly separated successful from 
unsuccessful subjects. The results are indicated in Table 7-2. Group 
I were those subjects demanding an early release with an average 
confinement time of 37.6 hours. The nine subjects in Group II 
successfully completed their seventy-two-hour confinement period. 
The time at the viewer during the first day was significantly greater 


TABLE 7-2° 


Meran Viewnc Times or EARLY RELEASE AND SUCCESSFUL SUBJECTS 


Mean viewing time Mean viewing time 
(sec.) during total Mean time (hr.) 


Number of (sec.) during first 

subjects day of 5.0.» S.D. in S.D. 
Group I 6 183.2 212.5 37.6 
Group II 9 13.3 165.5 72 


* Reprinted by permission from J. Vernon, Inside the black room. New 


York: Potter, 1963. 
2 S.D. = Sensory deprivation. 


for Group I than for Group IL The authors suggested that this 
indicated that the need for stimulation was generated early for 
sensory deprivation. The need for 


those who did not adjust well to 
stimulation seemed to increase gradually in both groups suggesting 
function of time in 


that the need state became more intense as a 
deprivation. 

Zuckerman, Levine, and Biase (1964) confined thirty-six female 
subjects in three groups under the following conditions: (1) 
sensory deprivation, no light or sound; (2) auditory deprivation, 
light but no sound; and (3) visual deprivation, sound but no light. 


The conditions were described in Chapter Ш. On the basis of 


basal skin conductance increase during the last one and one-half 
hours of the three-hour confinement period, subjects in the total 
isolation group were divided into six high and six low GSR re- 
sponders. These two groups were compared on ratings obtained 
from post-confinement interviews. Significant differences were found 
between the groups on need for activity and complaints about 
isolation. The high GSR responders were rated higher in both 


cases. 
Zuckerman and Haber (1965) ob- 


Six weeks after this study, 
tained twenty-four of the original subjects to participate in a second 


isolation experience. Twelve of these were high GSR responders 
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and twelve were low GSR responders determined on the basis of 
the magnitude of their conductance increase during the last one 
and one-half hours of the original experiment. All subjects ы 
confined under conditions of sensory deprivation in a dark, Берг 
proof room for three hours. A button was provided to bring stimu- 
lation to the subject who was instructed that its use was entirely uP 
to her. By means of a switch the subjects could expose se 
to visual stimulation (strips of colors painted across a blank film 
strip) or auditory stimulation (tape recorded tones played on b 
vibraphone), The middle position of the switch activated ee 
form of stimulation. The stimulation was provided for a period Т 
fifteen seconds. The button had to be pressed ten times for the 
stimulation to appear. 

The response means for high and low GSR responders um 
noted in Table 7-3. The differences were highly significant with the 


TABLE 7-3 > 
RESPONSE MEANS oF Нісн AND Low GSR Reacrons FOR VISUAL AND 
AUDITORY REINFORCEMENT’ 


Reaction to prior isolation 


Type of reinforcement High GSR Low GSR All subjects 
Auditory 938 239 588 
Visual 2114 594 1354 

Both 3052 833 1942 


* Reprinted by permission from M. Zuckerman and M. Haber, J. abnorm. 
Psychol 1965, in press. 


high GSR responders making almost four times as many responses 
as the low GSR responders. All groups made significantly more 
responses for the visual than the auditory reinforcement and none 
of the subjects responded with the Switch in the neutral position. 

The difference between high and low GSR groups was more 
marked with the visual reinforcement, Zuckerman and Haber 
(1965) related this to the previous study (Zuckerman, Levine, & 
Biase, 1964) in which the group deprived of visual stimulation 
alone showed more nonspecific GSR reactions than the group de- 
prived of auditory stimulation. 
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D. DISCUSSION 


The various attempts to develop techniques to predict tolerance 
for sensory restriction based on personality tests, have produced 
little in the way of consistent or useful results. However, some 
interesting new data are available from Zubek’s Manitoba labora- 
tory in an unpublished M.A. thesis (1964) by Nancy Wright. Using 
a very large sample of ninety subjects who had previously been 
tested under perceptual deprivation, Wright reanalyzed the data 
using first ё test and then the multiple discriminant function to 
determine if a particular pattern of variables might success- 
fully distinguish successful from unsuccessful subjects. Of the 
total ninety subjects, thirty had failed to endure a weck of 
confinement, all but one having terminated in the first three days. 

Several days before confinement, all subjects took the MMPI, 
the EPPS, and the Thurstone Temperament Schedule (TTS). The 
t test analysis of the thirty-eight variables involved revealed that 
only Deference on the EPPS reached significance in discriminating 
between the two groups. The twenty-five most potent measures 
from the three tests were then run on the multiple discriminant 
function. These measures were rank-ordered according to their 
contribution to the discriminating power of the function. The top 
seven measures were: Validity Scale F (MMPI), Dominant (TTS), 
Neuroticism Index (MMPI), Succorance (EPPS), Exhibition 
(EPPS), Hypochondriasis (MMPI), and Sociable (TTS). The suc- 
cessful group rated higher than the unsuccessful group on all 
variables except Dominant. The mean scores for both groups were 
within the average range on all measures except Sociable on which 
both groups scored in the low average category. 

The characteristic which contributed most to the difference 
between successful and unsuccessful subjects was the former's 
attitude toward taking the test. Wright noted that the successful 
subjects’ responses were generally less rational and less pertinent. 
The results of the other tests suggested that the successful subject 
tended to be more neurotic, somewhat hypochondriacal and im- 
mature, had less capacity for taking initiative and responsibility, 
had a greater need to be understood by others and to receive help 
and affection, made friends more easily, and was more sympathetic, 
cooperative, and agreeable, than the unsuccessful subject. 
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Wright indicated that forty-five of the sixty successful subjects 
were correctly predicted as were twenty-three of the thirty y 
successful subjects. Thus, performance in isolation of sixty-eight 0 
the ninety subjects (75.5 per cent) was correctly predicted by the 
classification matrix of the multiple discriminant function. 

Wright then applied the multiple discriminant function to 
Rorschach data which was obtained from twenty-one subjects 
several months after their isolation experience. Fourteen of per 
Subjects had endured the week of isolation while seven ha 
terminated prematurely. Impressive results were reported from the 
analysis of the Rorschach data. All seven unsuccessful subjects ee 
twelve of the fourteen successful subjects were correctly classifie 
by only three Rorschach variables: average reaction time, HU 
of popular Tesponses, and content scores. A pattern composed ^ 
twenty-five groups of variables provided a perfect classification 0 
subjects. Wright noted that because the Rorschach was given after 
isolation, the results must be considered only suggestive. 

The author concluded that a combination of variables may be а 
more valid predictor of isolation tolerance than individual variables 
and that the Rorschach may be a better predictor than a spar 
tion of even the most discriminating measures from paper-anc" 
pencil tests of personality. Commenting on the contradictory find- 
ings reported in this area, Wright noted: 


It would appear that in addition to the small samples, brief periods of 
isolation and differences attributable to alterations in the conditions of 
isolation, a major flaw has been the la: 


isolation (Wright, 1964, p. 37). 


Zubek (1965)? reports on a cro 
discriminant function data reported above, In this study, thirty-one 
© same paper-and-pencil tests and ex- 
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tests, Zubek reported that 71 per cent of the subjects were correctly 
predicted. 

Hull and Zubek (1962) suggested the importance of considering 
the nature of the isolation condition. Predictive value might hold 
for one type of restriction but not for another. Evidence is available 
(Hull & Zubek, 1962; Cohen, Silverman, Bressler, & Shmavonian, 
1961; Ruff, Levy, & Thaler, 1959) which indicates that slight en- 
vironmental changes can have important effects on the subject's 
reaction to confinement. If this is true, differences in conditions of 
isolation may also affect the type of personality best able to adapt. 

Another factor worthy of consideration is that all the research 
on sensory restriction utilizes volunteer populations. Not all people 
volunteer for this experience. As Kubzansky noted, “there is no such 
data available on possible differential reactions of volunteers and 
nonvolunteers. Similarly, one must leave open the possibility that 
solitude and perceptual deprivation sought at the individual's own 
need or whim may have different effects than when imposed by an 
experimenter who creates а highly artificial situation so that he may 
systematically observe the subject” (1961, p. 85). 

Hull and Zubek (1962) suggested several more reasons for the 
negative findings resulting from earlier studies using tests of 
personality. The studies have utilized small samples. Trends are 
sometimes reported, but for the most part the findings have not 
reached statistical significance (although some might reach signif- 
icance with a larger sample). Also, the tests themselves have certain 
inadequacies and limitations, and the proposition that the traits 
measured may not be relevant to tolerance of isolation must be 
considered. Hull and Zubek further suggested that perhaps motiva- 
tional factors, rather than personality characteristics, were of crucial 
importance. 

The work of Zuckerman lends credence to this suggestion. This 
approach, using the subjects’ actual behavior in a previous isolation 
situation, has yielded predictability at a level not achieved by using 
general trait tests (except for Wright’s approach). Zuckerman dis- 
cussed his results in terms of man’s “need” for stimulation. His 
hypothesis was that sensory deprivation is the source of arousal (as 


measured by GSR) and that subjects who show more arousal in an 
п have a greater “need” for stimulation 


initial period of isolatio 
than subjects less aroused in the initial experience. This suggests 
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individual differences in this stimulation "need." It would follow, 
then, that those individuals with the greater "need" would be less 
tolerant of sensory restriction. The results, as discussed above, 
strongly support this hypothesis. jit 
Zuckerman reported some very exciting work on the develop 
of a “Sensation Secking Scale” (Zuckerman, Kolin, Price, & ial 3 
1964) designed to measure the individual level of stimulus Hee 4 
The Scale is in the form of a forced-choice questionnaire with аш 
indicating preferences for extreme intensities of stimulation (hea > 
cold, noise, tastes, colors, musical sounds) as opposed to йи 
or zero intensities, Other items contain preferences for irregularity 
as opposed to routine, enjoyment of anxicty-provoking reactions @ 
opposed to a safety orientation, and so on. d 
This work has obvious relevance for the sensoristatic model a 
the postulation of individual differences in optimal level of к 
variation/cortical arousal, It might be suggested that those el 
viduals with a higher optimal sensoristatic level have a grea : 
"need" (in Zuckerman's terms) for varied stimulation while thos 
with a lower sensoristatic level have less of a stimulus “need ba 
indeed function most adaptively with a minimal/moderate sensory 
variation input. The latter, then, would be most tolerant of sensory 
restriction. It 
The work on satiation reported earlier may also be relevant. - E 
might be suggested that the reducers (those who exhibited a 
tion) have a higher stimulus “need” and a higher sensoristatic leve? 
(The reducers were less tolerant of sensory restriction than and 
reducers.) If the reducers do have a higher stimulus "need" one 
might reasonably ask why they reduce the intensity of available 
stimulation. One possible reason might be due to the simple lee 
of stimulation used in satiation (rubbing pieces of wood). The 
stimulation is highly repetitive and involves minimal sensory уа 
tion; hence sensory habituation may occur more readily with 
reducers than with non-reducers, Thus, those high in stimulus 
“need,” who have a higher Sensoristatic level, strive for varied Sen 
sory input to a high degree and therefore habituate to repetitive 
simple stimuli quickly. It would be interesting to compare the 
relative performances of reducers versus non-reducers on Zucker- 
man’s “Sensation Seeking Scale.” 
This chapter has provided evidence to support three of the 
predictions made in Chapter II. Evidence has been presented indi- 
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cating differences in tolerance for isolation (Prediction 6), and 
there has been additional evidence on the role of the reinforcing 
effects of stimulation under conditions of confinement (Prediction 
5). The work of Vernon and McGill ( 1960) provided evidence 
suggesting that the need for stimulation becomes more intense as a 
function of time in isolation (Prediction 2). No conclusions have 
been reached in the search for valid predictors of isolation tolerance, 


but the provocative work of Zuckerman seems to offer the most 


fruitful approach. 


CHAPTER VIII 


Effects of Social Isolation 


In the research discussed in the preceding chapters, subjects 
were isolated individually and exposed to conditions of sensory or 
perceptual deprivation. This chapter deals with a different form of 
isolation in which the chief restriction imposed is that of limited or 
no social contact with other people. Here the concern is with the 
effects of confinement to a very specific and monotonous sensory 
environment on an individual alone or with a small group of people. 
The subjects are not placed in darkness or under non-patterned 
stimulation, but are forced to function in a sensory environment 
which offers little change or sensory variation. Even in situations 
where a small group of people are confined together, the social 
stimulation provided by the other people may offer little sensory 
variation because of the length of confinement. The individual in 
this situation interacts with the same people day after day in an 
environment which is fairly “normal” but which nonetheless is con- 


stant and unchanging. 


Recent technological developments, particularly in the military, 


have focused attention on the problems of human adaptation to 
such a restricted and unusual environment. The reference is to the 
advent of space craft, nuclear submarines, isolated radar and missile 
stations, and remote scientific outposts, where small groups are 
forced to operate in isolation for extended periods of time. In these 
situations, the principal task is often that of routine, monotonous 
monitoring of automated equipment. The important problem of 
efficient performance in such an environment is of more than 
academic or theoretical interest alone. In the not too distant future 
one can look forward to satellite space stations, lunar colonies, and 
the like, occupied by small teams of technicians and scientists, 
being added to the list of extreme environments to which man must 
adapt. Even more severe problems of adjustment may be expected 
in long-term confinement to community or small group fallout 
shelters in the event of nuclear war. In all of these examples neither 
147 
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the physical or social stimulation available is capable of providing 
much in the way of sensory variation. t 

Most of this chapter will deal with small group gaffe 
studies, however, some reports of individual isolation with no con 
tact with other people will be discussed first. 


A. INDIVIDUAL SOCIAL ISOLATION 


The concern here is the individual functioning without gnier 
with any other person in a somewhat normal sensory өп * 
Much of the available literature in this arca is autobiographica : 
nature and consists of reports of explorers, sailors, castaways, E 
prisoners. There are some important differences to be consider | 
between this form of isolation and the sensory and рери 
deprivation research, First, there is no attempt (except possibly т 
solitary confinement) to reduce the level and/or patterning " 
Sensory stimulation. However, both sensory restriction and inem 
isolation may offer little Sensory variation. Second, in labaran 
studies of sensory restriction, the subject’s life is not ondangan 
he is not subject to torture and starvation, and he is free to on 
whenever he wishes, Third, selective factors are operative in ko 
autobiographical accounts of social isolation can be written only à А 
those who survive the experience. In addition, not all of those W d 
survive such isolation choose to write about it. Finally, the o] 
ence of someone who chose solitary isolation, as did Admiral Вуго, 
may not be the same as that of someone who is isolated against his 
will. 

With these important limitations in mind, the discussion now 
turns to some of these subjective reports,° Lilly (1956) noted that 
isolation per se functions as a powerful stress on most people 2n 
often produces a variety of Psychotic-like behaviors including 
hallucinations, savior types of de 
love of any living things, conversa 
a feeling that when one js once again among people he must be 
careful of what he says lest he be judged insane, 

A variety of techniques for counteracting the effects of isolation 
are reported. Miller (1962) reported that the most frequently 
described method is some form of mental exercise ranging from 


? For those interested in reading these fag 
references can be found in Lilly (1956) ánd 


Е a . intense 
lusions, superstitiousness, aet 
tions with inanimate objects, an 


cinating biographical accounts; 
Miller (1962), 
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counting pebbles to complex intellectual exercises. Edith Bone 
(1957), for example, during her seven years of solitary confinement, 
mentally catalogued 27,369 English words. Keeping a log or diary 
is another frequently used technique, as is some form of work. 
Many of these isolated people engaged in scientific observations, 
housecleaning, or, in several cases, just killing flies in an effort to 
protect themselves from the pressures of isolation. 

Lilly (1956) noted that in all cases of survivors of isolation, it 
was the first exposure that provoked the greatest fear. Apparently 
some previous experience was of great help despite the symptoms. 
Another factor found common to all survivors was the conviction 
that they would inevitably survive. 

Because of the anecdotal nature of these reports and their limita- 
tions as discussed above, it becomes difficult to draw useful general- 
izations beyond the obvious comment that such social isolation 
serves as a source of stress. Lilly (1956) offers the following com- 


ments: 


(1) Published autobiographies are of necessity incomplete. Social ta- 
boos, discretion to one’s self, suppression and repression of painful or 
uncomfortable | material, secondary elaboration, and rationalization 
severely limit the scope of the material available. (Interviews with two 
men, each of whom lived alone in the polar night, confirm this im- 


pression. ) 
(2) Despite these limitations, 


ence many, if not all, of the symp! 
(3) In those who survive, the symptoms can be reversible. How easily 


reversible, we do not know. Most survivors report, after several weeks 
exposure to isolation, а new inner security and a new integration of 
themselves on a deep and basic level. 

(4) The underlying mechanisms are obscure. It is obvious that inner 
factors in the mind tend to be projected outward, that some of the 
mind's activity which is usually reality-bound now becomes free to 
turn to phantasy and ultimately to hallucination and delusion. It is as if 
the laws of thought are projected into the realm of the laws of in- 


animate matter and of the universe (pp. 4—5). 


we find that persons in isolation experi- 
toms of the mentally ill. 


Three empirical studies of individual social isolation are avail- 
able. Ormiston (1958) confined ten Air Force officer volunteers in 
an aircraft cockpit capsule for forty-eight hours. The subjects were 
required to work intermittently on perceptual, intellectual, and 
compensatory tracking tasks. A group of ten control subjects were 
confined in the capsule only while performing the above tasks. 
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Subjects were able to see outside the capsule but the view was 
considerably restricted. The subjects were allowed to smoke and 
there were no restrictions on communicating with the monitor. A 
sleep period of eight and one-half hours was allowed the confined 
subjects each night. 

The following intellectual tasks were used: arithmetic, digit 
memory, confusing sentences, verbal analogies, nonsense syllables, 
same-opposite word meanings, and logical reasoning. Perceptual 
tasks included warning-light monitoring, finding embedded figures, 
form discrimination, and aerial reconnaissance. No impairments 
were reported on any of the intellectual tasks and only one per- 
ceptual task, aerial reconnaissance, reflected the possibility of im- 
pairment. 

Observation of the confined subjects revealed a tendency Ыы 
become increasingly irritable and to exhibit undesirable behavior 
normally kept under control. 

A study by Walters and Henning (1962) involved social isola- 
tion of high school male subjects under a number of conditions, 
only two of which are pertinent in the present context. The main 
concern of the study was with verbal productivity as a function of 
isolation versus no isolation, and €go-oriented versus task-oriented 


“hour or six-hour periods and 
ch time they thought thirty 


tionally disturbed, upset, or anxious. For soci 
six hours is not a very long period of time, ^ 

Walters, Callagan, and Newman (1963 
of a ninety-six-hour period of socia] isolation using twenty volunteer 
long-term prisoners as subjects, Another group of twenty volunteers 
served as controls. The 6 ft. by 12 ft. isolation cells Pci only 


) investigated the effects 
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a bed, toilet, and handbasin. During the day, light was provided by 
= small window high up on the wall and by an electric light. A dim 
light was kept on at night. Subjects were allowed to smoke and 
were provided a regular diet but were not allowed to have reading 
matter. No indication was given that their behavior or feelings 
might be influenced by their participation in the experience. 

. Confined and control subjects were given a number of tests 
immediately before and immediately after isolation (four days 
apart for control subjects). Three tests of susceptibility to social 
influence, a body sway test, autokinetic test, and a conditioning of 
meaning test were given, as were а manual dexterity test, the 
Shipley-Hartford Abstraction Test, and a brief test of verbal pro- 
ductivity. In addition, the subjects reactions to the situation were 
assessed by the following: (1) self-ratings to indicate how anxious 
they felt about participating in the study, (2) a posttest rating of 
five concepts—punishment, solitary, prison, authority, society, (3) 
the Maudsley Personality Inventory to obtain scores for neuroticism 


and introversion, (4) a brief aggre 

The results indicated that significantly more confined subjects 
reported an increase in anxiety from pre to posttest periods. After 
isolation, however, the confined subjects rated the concept “soli- 
tary” more positively and “society” more negatively than did the 
control subjects. The confined subjects were somewhat less verbally 


productive than controls. МЕГИРИ 
Thus, the results of this study suggest that social isolation for 
ninety-six hours does not result in increased susceptibility to social 
influence or in mental or psychomotor deterioration. However, it is 
important to note that the nature of the subject population was 
justed to a monotonous, 


such that they might have been more ad 
little-changing sensory environment than the general population. 


ssion scale. 


B. SMALL GROUP SOCIAL ISOLATION 


As with individual social isolation, there exist a number of 
anecdotal reports describing the experiences of small groups of 
people in isolation, in a lifeboat for example, for an extended 
period of time. These reports are subject to the same criticisms 
noted above in reference to individual social isolation. Fortunately, 
some laboratory and feld research has been conducted on small 
groups in isolation and the discussion will be restricted to these 
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studies. The isolation of subjects in pairs will be considered first, 
then isolation of groups with more than two members. 

Research dealing with two men in isolation has been performed 
at the Naval Medical Research Institute by Haythorn, Altman, and 
Myers (1965). The purpose of this study was to attempt to match 
the personalities of the isolated pair in order to facilitate their 
adaptation to the situation. 

The personality dimensions of achievement, affiliation, and 
dominance needs as measured by the Edwards Personal Preference 
Schedule and dogmatism as measured by the Rokeach Dogmatism 
Scale were used in the selection of subjects. The volunteer seamen 
subjects chosen were in the upper or lower tertiles of the four 
scales. Each pair was selected to have one of three values—homoge- 
neously high, heterogeneous, or homogeneously low—on each of 
the four personality variables. 1 

Subjects were confined in pairs for ten days in a small room in 
which they ate, slept, and worked. The only intrusions from the 
outside world were loudspeaker announcements of reveille, chow 
time, taps, and task instruction. About seven hours of each day 
were devoted to a Combat Information Center Task, and vigilance 
and decoding tasks. The rest of the time was used for cleaning the 
room and free interaction. The control condition involved per- 
formance of the same tasks in the same room, which the subjects 
left at the end of the work period. 

On the tenth day of the study, the subjects took the Subjective 
Stress Scale discussed in Chapter VI and the Subjective Symp- 
tomatology Questionnaire developed by Myers, Murphy, Smith, 
and Windle (1962). Subjects were also interviewed at this time. 

The results of the Subjective Stress Scale indicated that con- 
finement was more stressful than the control condition. The control 


subjects demonstrated a quick recovery to normal emotional feeling 
state while the confined subjects showed a persisting emotional 
decrement. 

That confinement was more stressful than the control condition 
was also suggested by the fact that two of the nine confined dyads 
terminated before the end of the ten-day period. Also, two of the 
remaining dyads 


displayed serious overt hostility toward each 
other. None of the control dyads terminated early or gave evidence 
of hostile relations between the members. 
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The authors stated that the composition of the isolated pairs 
was a significant determinant of subjective response to the stress of 
confinement. This seemed most true of the variables of need 
dominance and need achievement. 

Dealing with a larger group of individuals in isolation, Taylor 
(1961) reported on his observations and research on male prisoners 
in New Zealand, In his role as prison psychologist, he had identified 
six cases of deterioration among the prisoners. 


These men were withdrawn, displaying a minimal response to their 
environment. They lacked spontaneity, had fixed expressions, and spoke 
without feeling. While they operated physically as persons, they seemed 
to have ceased to function as individuals. In some ways their symptoms 
resembled those of reactive depression, but they showed no suicidal 
tendencies and maintained a moderate level of physical activity. Two of 
the men displayed compulsive symptoms, one going through a ritual 
before entering or leaving his cell, and the other ending every reply 
with the phrase, “... and a dog biscuit." The men were serving 
Sentences ranging from two years to life imprisonment, and the symp- 
toms arose at a different time in each case, varying from six months to 
nine years after the beginning of the sentence. None of the men was 
under solitary confinement ( Taylor, 1961, p. 374). 


A program of psychotherapy and some relaxation of rules led in all 
Cases to a restoration of the previous level of functioning. 

7 These observations led to an experiment to test if deterioration 
is an effect of imprisonment and whether it is characterized by a 
loss of cognitive efficiency and a lowering of motivation. Three 
groups were utilized. Group A consisted of prisoners who were 
Serving their first sentences. Group B was a matched group of 
individuals on probation. The final group (C) consisted of longer 
term prisoners who had served previous sentences. Taylor (1961) 
Predicted that this latter group would show more deterioration than 
the “first-termers” making up Group A. Tests were selected which 
measured word fluency, problem solving, speed and efficiency, and 
Perception of social incongruity. Subjects were tested twice, with a 
six-month interval between the testing sessions. 

Taylor reported that the hypothesis that deterioration is an 
effect of imprisonment was not supported. The only two tests re- 
flecting any significant deterioration were Koh’s Block Design Test 
and the McGill Delta Block Test. The author suggested that per- 
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haps deterioration begins with cognitive functions and then spreads 
to a change of attitude, outlook, motivation, and emotional orienta- 
tion. 

Research has been conducted on social isolation by Ruff, Levy, 
and Thaler (1959) at the Aerospace Medical Laboratory at Wright- 
Patterson Air Force Base. Groups of five men were confined for а 
five-day period in a compartment 17 ft. long, 7 ft. wide, and 6 ft. 
high under simulated operational conditions. Behavioral measures 
were taken from the groups as a whole and from the individual 
members and included observation, objective and projective tests, 
and physiological and biochemical measures. Detailed results were 
not provided but the authors noted that crew members began their 
confinement periods with a positive attitude toward each other 
which was maintained throughout the five-day period. 

Analysis of projective tests administered during confinement 
revealed a trend toward regressive behavior. Also noted were 
occasional transient signs of ego impairment which were most 
common during periods of maximum fatigue. On the other hand, 
subjects frequently appeared capable of more mature and flexible 
handling of certain conflict areas after confinement than before. 
The authors suggested that this may have represented a therapeutic 
effect of group support during a stressful experience. 

In general, most subjects were able to handle conflicts with 
their characteristic methods of adaptation. The most common 
problem was the development of hostility toward other group 
members which was usually dealt with by the mechanisms of 
suppression, denial, and undoing.*? Anger was seldom expressed 
directly though it often appeared in indirect form. Physiological 
and biochemical measures revealed individual variations from day 
to day but these did not follow any overall pattern. The authors 


concluded that on the whole, the experience was no more than 
moderately stressful. 


Research conducted by the Na 
Research Unit (Gunderson, 1963; G 
aimed at measuring emotional rea 
personnel who experienced prolong 
Antarctica. Each station operated 
climate. The groups were completely 


vy Medical Neuropsychiatric 
underson & Nelson, 1963) was 
ctions of scientists and naval 
ed social isolation at stations in 
under extreme conditions of 


isolated and confined to small 


a iia i á 
This would seem to contradict the previous statement that the subjects 
maintained a positive attitude toward one another. 
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quarters for many months, where they faced danger, hardship, 
restricted activity, and periods of inevitable monotony. 

Questionnaires indicating the presence and intensity of a variety 
of somatic and emotional symptoms were given to a number of 
Antarctic groups on three occasions for each of two years. The first 
testing occurred at the end of the summer near the close of a 
period of great activity. The second testing occurred after three to 
four months of absolute isolation and relative inactivity. The final 
testing was administered at the end of a long winter at the begin- 
ning of limited outdoor activities. It was predicted that the second 
testing period would yield the most pronounced effects of the isola- 
tion experience. 

The influence of the number of persons in a group was investi- 
gated by grouping subjects in terms of the number of men assigned 
to the stations. Thus members of three small stations (15-20 men), 
two medium-sized stations (30-40 men), and one large station (80- 
100 men) were grouped and compared for each of two expeditions. 

Table 8-1 indicates the variations in incidence of symptoms as 
a function of size of station and year. Inspection of Table 8-1 reveals 
that the size of the group does not seem to be a factor in incidence 
of emotional and somatic complaints. The earlier of the two expedi- 
tions reported more emotional and physical difficulties. The most 
frequently reported symptoms in both expeditions were sleep dis- 
turbances and depression. Also frequently reported for both years 
were headaches, feeling easily annoyed or irritated, and soreness 
of muscles. 

Table 8-2 shows the incidence of symptoms reported over the 
three time periods for all subjects. It is noted that items which 
consistently showed a low incidence, little variation over time, or no 
apparent relation to the clusters were not included in this table. 

These data reveal a general trend toward an increased incidence 
me. Almost all the symptoms were reported by a 


of symptoms over ti 
f subjects at midwinter than at prewinter in 


higher percentage o 


both years. 2. 
The symptoms showing significant shifts toward greater severity 


from pre- to midwinter testing in the first expedition included 
difficulty in falling asleep or staying asleep, waking up at night 
bad dreams, feeling blue, feeling lonely, easily annoyed or irritated, 
feeling critical of others, headaches, feeling tired during the da 
and pains in the lower back. Those showing significant shifts in 
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ТАВГЕ 8-2 
INCIDENCE ОЕ COMMON SYMPTOMS IN ANTARCTIC GROUPS AT 
Turee Time Prnrops* 
( PERCENTAGES) 


Expedition I Expedition II 


Item 15% 2nd 3rd Ist 2nd 3rd 


Sleep disturbances: 


Difficulty falling asleep or staying 34° 72 54 31h 51 49 


asleep 
Waking up at night зр 58 49 22 2 95 
Depression: 
Feeling blue 34 56 42 Е. 35 is 
Feeling lonely ee д i i 
Feeling people were watching or 8 11 n 4 
talking about you 
Preferring to be alone? 21° 28 21 165 Ent ad 
Being quiet and sad at parties 
Aggression: ў 
Feeling easily annoyed or 35° 49 46 14 27 SA 
irritated 
Feeling critical of others 35° 49 e 
Finding others short-tempered or 14 30 
unkind 4b 14 17 
Burning up with anger 
Anxiety: b 
14 
Sudden fright for no apparent 4 7 8 2 10 
reason 
Bad dreams 6 i = = re ta 
Nervousness and shakiness under 14 18 
pressure ] 
Feeling uneasy without knowing 14 22 i 3 it 520 
why 


А А 16 
Sudden noises making you jump 32 30 


8 
Difficulty in making up your 19 19 
mind 
S i infa. 
Ganges i 244 а 43 з зї s 


16 19 20 9° 15 18 
26° 31 32 20 21 28 
19 23 19 22 32 38 
12 15 13 17 27 27 

8° 11 11 


Pains in the heart or chest 

Pains in lower part of back 

Nausea or upset stomach 

Itching 

Unable to use eyes because of 
pain 


N 112 177 130 98 168 90 


? Reprinted by permission from E. Gunderson, Arch. gen. Psychiat., 1963, 
9, 362-368. 
Е Significant change at the .01 level. 
Significant change from Ist to 2nd administrations at the .05 level by 
the bi ial sign test. 
Y ? Administered in only one of the two expeditions. 
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the second expedition were the same and the severity tended 10 e 
of a larger magnitude. There was a rather wide range of individua 
differences with many of the men reporting slight, if any, deteriora- 
tion. " 

Another study reported by Gunderson and Nelson (1963) using 
Antarctic groups discussed the development of a set of attitude 
measures dealing with individual reactions to and satisfaction with 
Antarctic life and the group's affective and work relationships. 
These measures revealed a general decline in work satisfaction, 
social relationships, and group accomplishments as a function of 
prolonged isolation. A point of great interest was that a few of the 
groups studied showed very little decline in these variables. Un- 
fortunately, no information was provided on the nature of these 
non-deteriorating groups. 

Mullin (1960) reported a study based on interviews of some 
eighty-five scientific and naval personnel, conducted at American 
Antarctic stations. The interviewing was conducted by two psy- 
chiatrists and two Psychologists and occurred at the end of the 
wintering-over period at several small isolated stations (twelve to 
forty men). The men were questioned during two visits on succes- 
Sive years. 

It appears that the physical danger, hardship, or extreme cold 
did not represent important stresses to the men. Indeed, the ab- 
sence of hardship and danger was seen as a considerable disap- 
pointment to many of the younger members, The major stresses 
appeared to center around (1) individual adjustment to the group, 
(2) the “sameness” of the environment, and (3) the absence of 
many usual sources of gratification. 

Any stress that was produced by the isolation was not mani- 
fested in overtly expressed hostility. Fights and angry arguments 
were very rare. To explain the probable repressed hostility, Mullin 
noted that, “group and individual tensions and irritations are ever 


security, worth and acceptance” (1960, pp. 3 

One way in which the stress 
sion were manifested was in the 
aches which could not be ascrib, 


23-394). 

and apparently repressed aggres- 
extraordinary frequency of head- 
ed to any physical cause. Of par- 
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ticular interest was the finding that the officers and civilians had 
more headaches than the enlisted men. Mullin noted that the en- 
listed men had a variety of socially acceptable techniques for ex- 
pressing their hostility and tensions, e.g., vigorous horseplay, loud 
complaining, and swearing. The more sophisticated officer-scientist 
members were more limited in their techniques of expression and 
were possibly under a greater self-imposed necessity for controlling 
their aggression. 

A widespread phenomenon of the dark indoor winter season 
was insomnia. This difficulty in sleeping was attributed to the ac- 
cumulation of tensions, reduced physical activity, group suggesti- 
bility, and an intense need for stimulation. 

Another result of the isolation of the winter months was a wide- 
spread lack of intellectual energy. Most of the men had planned 
intellectual activities during their isolation, such as learning a 
language, correspondence courses, writing. Although there was a 
great deal of time available, few of the men even made a start on 
their projects. Related to this intellectual lethargy was the finding 
of impaired memory, alertness, and concentration among many of 
the men. Mullin reported that “it is probable that the intellectual 
anergia and impaired alertness . . . bear some relationship to the 
factor of prolonged exposure to 'sameness—the same few faces 
and personalities, the same limited physical milieu, the same rela- 
tively simple routine of life—plus a long period of limited physical 
activity and mobility; or, in short, the effect of the reduction in the 
amount and variety of meaningful sensory stimulation over a pro- 
longed period of time” (1960, pp. 324-325). 

The majority of the men felt that they had accrued some positive 
benefits from the experience in terms of more self-discipline, greater 
adaptability and tolerance, more patience, and a better understand- 
ing of themselves and others. However, none of them expressed any 
overwhelming desire to repeat the experience. 

Finally, relevant information is available from a review by 
Rohrer (1960) on submarine habitability and adjustment to polar 
isolation. Two major dimensions, size of group and length of stay, 
were considered to affect adjustment to polar isolation. The large 
station, numbering about 100 men, seemed to require less of an 
adjustment than small stations. Rohrer identified several distinct 
phases of adjustment to the polar social isolation. Phase I occurs 
on arrival at the station and may last for as long as six weeks. The 
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chief characteristic during this period is a greatly heightened 
anxiety which results in increased aggression for some. Phase Д 
occurs during Ње winter months of darkness, where the work loa 
is lessened, with а corresponding increase in depression. Phase II 
occurs when the sun returns. Work activities increase with a cor- 
responding decrease in depression. 

Literature on submarine habitability also revealed an increased 
initial anxiety during the first exposure to isolation, which lasted, in 
some cases, as long as sixty hours, Rohrer noted the crew's pre- 
occupation with food and suggested that this is the most important 
single factor in maintaining morale. A similar finding is reported in 
the study by Rasmussen (1963) below. One suggested way to 
reduce the anxiety of the initial hours in isolation is to engage He 
people in activities which are functionally oriented and meaningfu 
to them. 

Thus far, the discussion of small group social isolation has dealt 
primarily with studies conducted under naturalistic or field condi- 
tions using highly realistic confinement situations such as prison or 
Antarctic station. The remainder of this chapter will deal with 
research investigating psychological aspects of confinement in а 
fallout shelter. In the event of a nuclear attack, what will be the 
reactions of survivors facing a prolonged period of confinement in 


the limited space and probably overcrowded conditions of an 
underground shelter? 


experience and also enhanced attit 


ae udes toward shelters and Civil 
Defense. Emotional agitation апа 


tension were reported to be 
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greatest immediately after entrance into the shelter and again just 
Prior to release. Most subjects manifested a steadily increasing 
desire to leave but this seemed not to become overwhelming during 
the two-week maximum confinement period. The authors noted that 
adjustment to the confinement experience seemed to be a fairly 
direct reflection of the subjects’ pre-shelter patterns of adjustment. 
There was little direct inter-personal conflict in all groups which 
was further minimized in the two groups functioning under a 
designated leader. There was also a rapid development of strong 
individual loyalties and a general high degree of group cohesion. 
Almost every subject from all groups commented, after confine- 
ment, that they could not have been confined with a better group. 

The authors concluded that the results support the generally 
optimistic conclusions from shelter habitation studies undertaken in 
Sweden, Germany, and the United States, both with family and 
group shelters. The investigators encountered fewer and less severe 
problems than they had anticipated and noted that, “shelter con- 
finement per se will not be overwhelmingly stressful if reasonable 
management, space, ventilation, temperature, sanitation, light, and 
sustenance are provided” (Altman et al., 1960, pp. 96-97). 

Rasmussen (1963) reported on two habitability studies spon- 
Sored by the Navy Bureau of Yards and Docks and conducted by 
the Naval Medical Research Institute. The first study was under- 
taken under winter conditions and the second under hot summer 
conditions, with both studies lasting two weeks. The subjects were 
volunteer seamen who had just completed basic training and who 
were subjected to very rigid medical and psychiatric screening. The 
author noted that 50 per cent of the volunteers were rejected for 
the summer test and 83 per cent for the winter test. Approximately 
100 highly selected subjects served in each study. Two other condi- 
tions in reference to the subjects were introduced. First, they were 
not told how long they were going to be confined, and second, no 
reward of any kind was offered. These two conditions did allow for 
a more faithful simulation of actual shelter conditions in spite of 
the rigid selection standards. 

The shelter is shown in Figure 8-1. The Structure, five feet 
underground, was 48 ft. long and 25 ft. wide and was designed for 
a capacity of 100 people. It is interesting to note that the s 
provided was about one-tenth the roominess found on ре 
submarines. aue ean 
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To study psychological discomfort, subjects ranked Lng он 
discomfort indices. The results of the ranking are shown in Table 
8-3. The first column refers to discomfort which approached the 
limits of individual tolerance. The second column refers to ed 
comfort which was present and noticeable over prolonged periods 


Fic. 8-1. Cutaway diagram of she! 


lter. 
Key: l—entrance; 2—Diesel gener: 


ator room; 3—entry passage-blast door 
between 2 and 3 not shown; 4—trash room; 5—undressing room; 6—shower 


room; 7—filter room; 8—drying room; 9—chemical toilets (6); 10—washtub 
occupies this space; 11—bunks (changed during construction; now 5 double 
rows 5 bunks high, total of 50 bunks); 12a and 12b—emergency exits. 


[Reprinted by permission from À Rasmussen, J. Amer. Dietetic Ass., 1963, 
42, 109-116.] 


summer test. 


revealed lengthy and 
emotional complaints about the food, The high temperatures of the 


summer test produced a number of signs of heat stress including 
loss of appetite, apathy, and irritability, The 
revealed a focus on the discomforts produce 


and dirt, and the existence of a greatly increased irritability with 


TABLE 8-3 
SUBJECTIVE IMPORTANCE or DISCOMFORT SOURCES BY RANKING SCALE, 
Day 7, WINTER AND SUMMER TESTS® 


Acuteness of Generality of 


Discomfort source discomfort discomfort 


Winter test 


Lack of water for washing 1 1 
Food 2 2 
Crowding of shelter 3 3 
Dirt 4 4 
Behavior of others 5 5 
Boredom 6 6 
Noise 7 7 
Temperature and humidity 8 9 
Toilet facilities 9 12 
Lack of exercise 10 11 
Odors 11 8 
Bunks 12 10 
Lack of privacy 13 13 
Physical symptoms 14 14 
Lights while sleeping 15 15 
Lack of organization 16 18 
Inability to concentrate 17 16 
Concern about outside 18 17 
Sleeping difficulty 19 20 
Inadequate leadership 20 19 
Lights while awake 21 21 
Summer test? 
Lack of water for washing 1 1 
Food 4 5 
Crowding of shelter 5 3 
Dirt 3 4 
Behavior of others 8 8 
Boredom 9 10 
Noise d. 1 
Temperature and humidity 2. 2 
"Toilet facilities 15 14 
Lack of exercise 12 12 
Odors 6 6 
Bunks 10 9 
Lack of privacy 16 13 
Physical symptoms 11 11 
Lights while sleeping 14 16 
Lack of organization 20 19 
Inability to concentrate 17 17 
Concern about outside 18 18 
Sleeping difficulty 13 15 
Inadequate leadership 21 21 
Lights while awake 19 26 


e Reprinted by permission from J. E. Rasmussen, J. Amer. Dietetic Ass. 


1963, 42, 109-116. 
* Listed in order of importance during winter test. 
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others. This, however, did not lead to overt aggressive behavior 
which was probably a function of the constant presence of several 
officer-observers. It is interesting to speculate on the results had 
the observers not out-ranked the subjects. In summary, Rasmussen 
noted that, "shelter equipment and/or factors in the physical en- 
vironment ranked ahead of other people per se as sources of psy- 
chologic discomfort" (1963, р. 115). 


С. DISCUSSION 


In Chapter І, social isolation was discussed as another method 
of restricting variable sensory input. Though less severe than sen- 
sory and perceptual deprivation techniques, social isolation none- 
theless involves prolonged exposure to monotonous unchanging 
stimulation. True, the presence of other people in the small group 
isolation situation may provide meaningful and varied stimulation 
for a time, but prolonged confinement can minimize even this 
source of varied sensory input. The other people in the situation 
are, after all, almost as constant and unchanging (after repeated 
exposure to them) as the physical stimulation available. Thus, the 
sensoristatic model would predict many of the same types of be- 
havioral and emotional impairments demonstrated under conditions 
of sensory and perceptu 
ments. Such impairments woul 
rectly with time in isolati 


ment with only a few other people (or none at all) would be 


expected to produce greater impairments than shorter or longer 
confinements with a larger group. 


Unfortunately, social deprivation has not be 


general criteria of scientific rigor. With these serious limitations in 
mind, an overview of the work discussed in this area is offered. 
Dealing with individual social isolation first, it was found that 
the most serious consequences occurred when the individual was 
alone. This situation most closely parallels the sensory and per- 
ceptual deprivation conditions. The anecdota] “data” discussed sug- 
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gests an emotional deterioration similar in nature to that produced 
by sensory and perceptual deprivation as discussed in Chapter VI. 
One suspects that had tests of intelligence and perception been 
administered to these individuals undergoing years of confinement, 
they would have reflected deterioration more severe than that noted 
in the short-term sensory and perceptual deprivation studies. 

Dealing with two subjects confined together (Haythorn, Altman, 
& Myers, 1965), a high degree of hostility engendered in the dyad 
in the relatively short ten-day confinement period was noted. It 
must also be remembered that in addition to the relatively short 
confinement period, the subjects were volunteers and had tasks to 
occupy seven hours of each day. It would be interesting to study 
comparable dyads confined for ten days with no work tasks to 
perform. 

Dealing with a somewhat larger subject group (five), Ruff, 
Levy, and Thaler (1959) noted the existence of some emotional 
impairment though the experience as a whole was seen as only 
moderately stressful. Limiting factors of this study include the 
short five-day period of isolation and the fact that the subjects had 
work to perform. 

The previously discussed investigations on the men in Antarctic 
confinement provide some data on the effects of long-term isolation. 
The subjects showed general emotional impairment which increased 
in severity as a function of time in confinement. Of particular 
interest is the finding that the size of the group seemed to have no 
relation to the incidence of emotional and somatic complaints in 
the reports of Gunderson (1963) and Gunderson and Nelson 
(1963). The small groups observed consisted of fifteen to twenty 
men while the largest consisted of eighty to one hundred men. The 
comment above that the larger the group, the fewer the disturb- 
ances is obviously not borne out by the above studies, but is in 
е review by Rohrer (1960). Perhaps it might be 
hypothesized that behavioral and emotional impairments can be 
minimized by the addition of group members only up to a certain 
number. Once this number is reached, adding new members might 
not add appreciably to the available sensory variation, perhaps due 
to the formation of cliques and subgroups in the very large groups 
Thus, each individual would interact with and receive senso: j 
variation from only the members of his particular subgroup i 
gardless of the size of the total group. This points to the need for a 


agreement with th 
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systematic research program involving carefully observed effects 
on individuals in dyads, triads, and so on, to determine the point of 
diminishing returns. 

Also of great interest is the finding that not all individuals os 
groups showed adverse effects of social isolation. This points again 
to individual differences in tolerance for conditions of isolation and 
to the practical, as well as theoretical, importance of developing 
valid predictive techniques. Also needed is research to identify 
predictive factors for group tolerance of isolation. The influence of 
such factors as group composition, leadership behaviors, and other 
group characteristics is presently unknown. Equally open to re- 
search efforts is the problem of introducing effective levels of sen- 
sory variation into the monotonous little-changing world of social 
isolation. A number of techniques have been suggested, e.g., games, 
exercises, presence of women, but little if any research has been 
performed. In short, the area of social deprivation may be in the 
same position that sensory and perceptual deprivation found itself 
eight to ten years ago—systematic research is sorely needed. 

Research of Zubek and his associates previously reported is of 
relevance. Some of these studies utilized two different control 
groups: ambulatory and recumbent. The ambulatory groups simply 
came to the laboratory at appointed times for testing. The recum- 
bent control condition, however, resembles the small group social 
isolation situation. In Zubek, Aftanas, Hasek, Sansom, Schluder- 
mann, Wilgosh, and Winocur (1962), the recumbent control sub- 
jects were confined for one week in groups of five or six in a 


2 ft. wide. Subjects were required 


ministered. 

On the tests of numerical reasonin 
fluency, the recumbent controls perfor. 
ambulatory control subjects. Only on numerical reasoning, however, 
were these differences significant. The other nine tests of intelligence 
produced no difference between the ambulatory and recumbent 
positions. There were no differences reported on the perceptual 


5, space relations, and verbal 
med at a lower level than the 
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tests. Upon release from’ confinement, many of the recumbent 
controls reported the subjective experiences of increased brightness 
of objects, vividness of colors, and feelings of detachment. These 
experiences were noted by almost the same number of recumbent 
controls as those who underwent a week of perceptual deprivation 
in complete isolation (see Chapters IV and V). 

Thus, there is some indication that certain intellectual functions 
may be impaired under social isolation. It is noted that the subjects 


were exposed to a relatively rich and varying sensory environment 
It would be interest- 


provided particularly by radio and television. 
ing to replicate this approach with a reduced level of sensory 


stimulation, ie., without television and radio. A greater level of 
impairment would be predicted under these conditions. 

Finally, brief mention is made of the effects of social isolation 
as experienced in the fallout shelter habitability studies. Both 
studies were quite optimistic about life among the subterranean 


survivors and noted the existence of no apparent serious psycho- 


logical or social stress. Indeed, it might almost be looked upon as 
res of the world! One would 


a pleasant holiday—away from the ca 
hope, of course, to be confined with an equally highly selected 


group of compatriots and a firm, but friendly, group leader who is 
respected by all—as long as he has the shotgun! 

Editorializing aside, there are two important differences be- 
tween these studies and the Antarctic observations which produced 
more serious effects. The most obvious difference is the shorter 
confinement period utilized in the fallout shelter studies. Second, 
these subjects were able to leave if the situation became intolerable, 


a benefit not allowed in the polar stations. 


CHAPTER IX 


Summary and Discussion 


A. SUMMARY 


The time is at hand for summation and reflection. First, a brief 
review of the findings in the preceding chapters would seem to be 
in order, along with a check on the predictions set forth earlier. 
The seven predictions of the sensoristatic model are noted again. 

(1) Conditions of reduced sensory input will result in measur- 


able changes in activation level. 


(2) The sensoristatic drive stat 
restricted sensory variation input and becomes increasingly intense 


as a function of time and amount of deprivation or restriction. 

(3) When conditions of sensory restriction disturb the sensori- 
static balance, the organism will exhibit gross disturbances of func- 
tioning, e.g., perception, cognition, learning. 

(4) When stimulus variation is restricted, central regulation of 
threshold sensitivities will function to lower sensory thresholds. 
Thus, the organism becomes increasingly sensitized to stimulation 
in an attempt to restore the balance. 

(5) Organisms will exhibit evidence of learning in situations 
where the only apparent reinforcement is a change in sensory 
variation. Thus, under conditions of sensory restriction, increases in 
stimulus variability will have reinforcing properties. 

(6) There exist individual differences in the need for sensory 
variation. These individual differences may be partially due to the 
early postnatal levels of stimulation as discussed in Chapter II. 

(7) Reduction of the patterning of stimulus input will result in 
greater behavioral effects than simply reduction of the level of 
stimulation. Deprivation of variation in stimulation rather than 
level of stimulation per se, induces a more intense sensoristatic 
drive state. Hence, behavioral disturbances should be greater under 
perceptual deprivation conditions than under sensory deprivatio: 
conditions, as these were defined in Chapter I. á 

Chapter III noted a variety of physiological effects as a conse- 

169 


e is induced by conditions of 
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quence of sensory restriction. A progressive slowing of the frequen- 
cies of brain waves in the alpha band was demonstrated which 
seemed to persist for some time after release from isolation. This 
disturbance of electrical activity of the brain was greater under 
perceptual deprivation than sensory deprivation. Also suggested was 
the possibility of fluctuation in brain wave activity as a function of 
the stimulus variation provided by talking and reported hallucina- 
tions. Similarly, the performance of physical exercise, with its 
attendant kinesthetic and proprioceptive stimulation, was shown to 
offset to some degree the effects of sensory restriction. 

A somewhat consistent decrease in the electrical resistance of the 
skin as measured by GSR was demonstrated. Rather consistent 
increases appeared in cutancous and pain sensitivities with some 
suggestion of an increase in visual and auditory sensitivities. This 
supports the contention of Vernon, McGill, Gulick, and Candland 
(1961) that the sensorily deprived individual becomes more at- 
tuned to any and all stimulation. Thus, Chapter III is seen as 
providing evidence in support of Predictions 1, 4, 6, and 7. 

Dealing with cognitive functions, evidence introduced in Chap- 
ter IV revealed that most subjects in sensory and perceptual depri- 
vation conditions reported difficulties in directed thinking, concen- 
tration, etc., to a rather high degree. Objective tests of intellectual 
functioning, however, did not reveal as severe an impairment. 
Some functions, such as verbal Teasoning, arithmetic problems, and 
digit span, showed no impairment under any form of sensory 


restriction while other functions showed impairment under one 
type of restriction but not under another, 
The evidence indica 


ments though not as severe as s 
Finally, the role of exercise in е]; 
noted. 
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Of great interest for further research was the suggestion that 
some cognitive abilities might show an improvement under sensory 
restriction, The evidence was, however, contradictory. The proposi- 
tion that a subject may be rendered more persuasible under sensory 
restriction received some degree of support and the implications of 
this for a brainwashing technique were noted. Chapter IV, then, 
provides evidence to support Predictions 3, 6, and 7. 

The data reviewed in Chapter V dealing with perceptual effects 
again reveal a discrepancy between self-reports and objective test 
results. Most subjects undergoing sensory restriction reported a 
rather wide range of perceptual disturbances during isolation which 
persisted, in some cases, for as much as one day after isolation. 
Objective tests of perceptual functioning, however, have not re- 
vealed such a wide range of perceptual deterioration. There is 
some indication that the effects that do occur are generally greater 
under perceptual deprivation, though there were exceptions. The 
objectively reported impairments showed very little persistence be- 
yond the period of confinement. Body immobilization produced 
some impairments, though the range of effects was not as great as 
under sensory or perceptual deprivation. Finally, the effect of 
exercise was again shown to counteract the effects of isolation to a 
great degree. Some evidence is thus provided to support Predic- 


tions 3, 6, and 7. 

Chapter VI revealed evidence 
emotional impairment in subjects 
which effects often, but not always, increased in severity as a func- 
tion of time in isolation. However, some subjects reported no nega- 
tive changes whatsoever in affective feeling states. Perhaps a self- 
selection factor is operative in that people who consider themselves 
to be low in stress resistance fail to volunteer for this kind of re- 
search, Data were also presented which suggest a possible thera- 
peutic value of sensory restriction when dealing with selected types 
of hospitalized patients. Patients may be rendered more susceptible 
to therapeutic suggestions after a period of isolation but there 
was no evidence to indicate that sensory restriction, per se, can 
effect lasting personality changes. Some evidence, then, is available 
to support Predictions 3 and 7. 

Chapter VII dealt with a variety of techniques attempting to 
predict a person’s tolerance for sensory restriction. In general, most 
of the attempts at prediction, using paper-and-pencil and projec- 


indicating varying degrees of 
undergoing sensory restriction, 
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tive tests, provided very discouraging and inconsistent results. How- 
ever, the very important work of Wright (1964) using a larger 
sample and the multiple discriminant function of analysis, did 
indicate a very high predictive value of a combination of variables 
from paper-and-pencil tests, Wright’s work further suggested that 
the Rorschach may be a more valid predictor than even a combina- 
tion of the most discriminating measures from more objective tests. 
The other approach discussed which is highly promising involves 
the subject's actual behavior in a previous confinement situation. 
Zuckerman’s work, showing that those subjects demonstrating а 
higher arousal in an initial period of isolation were less tolerant of 
a later period of isolation, has important implications for the sen- 
soristatic position, Support for Predictions 5 and 6 is noted in this 
chapter, 

A less severe form of Sensory restriction, social isolation, was 
topic of discussion in Chapter VIII. This area has not been 
the subject of as intensive or systematic research as has sensory and 
perceptual deprivation. Thus the findings are more speculative or 
Suggestive than those discussed in previous chapters. The findings 
on the effects of social isolation are also limited by the general 
lack of physiological or other objective test measures. In general, 
it seems that individual social isolation produced the most severe 
effects as compared to isolation with a small group. However, even 
confinement with a group of other people seemed to produce emo- 
tional and cognitive impairments when the period of confinement 


was as long as several months. Some support is suggested by these 
findings for Predictions 3, 6, and 7. 


the 


В. EXPERIMENTAL TECHNIQUES TO DEMONSTRATE А 
DRIVE FOR STIMULATION 


The major question of interest in this section is how to submit 
the sensoristatic drive for stimulus variation to experimental test 
within the framework of research on sensory restriction, In a paper 
presented to the 1964 annual meeting of the American Psychological 
Association, Jones discussed five different Tesearch strategies ОГ 
techniques for the demonstration of drive associated with sensory 
restriction. Three of these approaches Provide direct tests for the 
drive concept; the other two provide indirect tests, 
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The first of the direct tests involves allowing the subject to 
execute an instrumental escape response. In virtually every study 
reported in the preceding chapters, subjects were able to terminate 
the isolation experience whenever they felt they could no longer 
continue. A number of studies discussed in Chapter VII reported 
data on “quitters,” but none have utilized the escape procedure as a 
direct test of the drive hypothesis. Jones suggests that such a 
procedure would be relatively simple. The independent variable 
could be either different lengths of confinement and/or different 
degrees of severity of sensory restriction. “Dependent variables 
would be latency or amplitude of the escape response, or, for Ss 
having received pre-training, resistance to extinction. Should laten- 
cies be found shorter and amplitudes greater over increasing lengths 
of deprivation, support for the drive hypothesis would be inferred” 
(Jones, 1964, p. 3). It is suggested that support for Prediction 2 
would also be inferred. 

The second direct test suggested by Jones would involve an 
avoidance response in which the subject is permitted some response 
which would prevent or delay confinement. Nothing of this sort 
has appeared in the literature but a variation of this procedure has 
been reported in a number of studies by Rossi and Solomon 
(1964a, 1964b, 1964с, 19644). In their research, subjects under- 
Eoing perceptual deprivation were permitted a button-pressing re- 
sponse which resulted in “time-off” (in the form of a shortened 
duration of isolation) but did not provide immediate escape or 
avoidance. 

The first two studies (Rossi & Solomon, 1964a) investigated 
(1) whether the activity involved in button-pressing would be 
rewarding in itself, independent of a time-off reward; and (2) the 


existence of any relation between amount of button-pressing for a 


time-off reward and descriptions of feeling states while in isolation. 


In both studies, the subject sat in a lounge chair in a sound-atten- 
uated, air-conditioned cubicle with translucent halved ping-pong 
balls covering eyes and white noise presented through earphones. 
Subjects were not told how long they would be confined but were 
told that the period would not exceed five hours. A button was 
strapped to the subject’s preferred hand and he was told that 
his time in isolation would be reduced by two minutes for every 
100 button-presses. Thus, 3000 button-presses would reduce the 
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time by one hour, and so on. Actually, the time was not i. 
duced at all, regardless of the number of button presses. All > 
jects spent three hours in isolation no matter how many times they 
pressed the button. në 
In Study I, ten subjects were placed in isolation exactly к 
week apart. On one occasion they were told button-pressing PUT d 
result in time off (as above). On the other occasion they were F : 
button-pressing could be engaged in to relieve any felt need ie 
activity. The results indicated that button-pressing for time i 
was significantly greater than for activity reward. Four of op 
subjects in the “time-off” condition pressed the button over 14, e 
times. Of great interest is that four subjects did not press t^ 
button at all under either condition. ji 
In Study II, nine different subjects were isolated under t^ 
"time-off" reward instructions. After isolation they completed E 
adjective check list which described pleasant states, unpleasan 
States, or neutral states. The results indicated that the percentage 
of pleasant adjectives varied inversely with amount of gy ame 
ing while the percentage of unpleasant adjectives varied directly 
with amount of button-pressing. m 
In another study by Rossi and Solomon (1964d), ten subjects 
were confined in two isolation sessions one week apart, with a 
session being more uncomfortable than the other. The conditions 0 
isolation were the Same as reported above with several exceptions: 
In the “comfortable” session, rubber goggles with paper-covered 
lens were used instead of the ping-pong balls, and white noise was 
presented by a loudspeaker rather than through earphones. In the 
“uncomfortable” session, halved ping-pong ball eyecups were 
5 were used for the white noise, and the 
pt between 85°F and 90°F. Before and 
ject rated his state of well-being Си i 
©. The results indicated that sig- 


fortable session. 

Another report by Rossi and Solomon (1964b) investigated the 
effects of three different amounts of time-off rewards: one minute, 
two minutes, and three minutes off for 


В ; à every 900 button-presses- 
The conditions of isolation were the Same as those described above 
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(Rossi & Solomon, 1964a). The results indicated a significant posi- 
tive relationship between amount of button-pressing and amount 
of time-off reward. There were no significant differences in the 
mean responses for the three one-hour segments. Subjects responded 
equally during the first, second, and third hours of confinement. 
Jones (1964) suggests that this technique used by Rossi and 
Solomon could be used, with slight variation, to provide a more 
direct test of the drive hypothesis by a design similar to that dis- 
cussed under the escape procedure. He suggests that subjects be 
kept in isolation for varying periods of time before being allowed 
to button-press for time off. If the response rate is found to increase 
directly with length of prior deprivation, then support for the drive 
concept and for Prediction 2 could be inferred. 
н The escape and avoidance paradigms as discussed thus far 
ignore one major question: what aspects of the restricted stimulus 
environment motivate escape and avoidance responses? What char- 
acteristics of sensory input serve as reinforcers of the escape or 
avoidance responses? The reference here is to the specific properties 
or characteristics of stimuli sequences as discussed in Chapter I 
(e.g., Berlyne's “collative” properties; Jones’ statistical properties of 
information, complexity, and fluctuation). Two approaches were 
suggested to clarify this aspect of the drive process. First, the 
sensory environment to which a subject could “escape” might be 
varied, Thus, environments differing in complexity, incongruity, 
Surprisingness, information, etc., to which the subject can expose 


himself might be provided. Thus, as Jones suggests, 


e responses which propel them into an 
tion but do not make escape responses 
which propel them into an environment rich in complex but predictable 
stimuli (which contain no information), then the drive process would 
be demonstrated as contingent upon the lack of information in the 
deprived environment rather than upon the undifferentiated clutter of 
dimensions simultaneously manipulated in most experiments (Jones, 


1964, p. 5). 


If Ss regularly make escap 
environment rich in informa 


An alternative approach would be to selectively eliminate the vari- 
ous properties of stimuli in the isolation session and note which 
characteristic(s) resulted in the strongest escape or avoidance 


responses. Ne 
A similar procedure is provided by Jones third suggested direct 
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test of the drive hypothesis which he calls the “consummatory 
procedure. In this approach, subjects are exposed to sensory re- 
Striction for varying periods of time before being allowed to make 
instrumental responses which introduce stimuli possessing specific 
Properties. Jones reported on several studies which found initial 
Tesponse rates to be a direct linear function of prior deprivation. 
These results were obtained using the stimulus property of in- 
formation as an incentive condition. He interprets these results as 
supportive of a drive interpretation of information deprivation. No 
Support was found for drive processes associated with Jones’ two 
other statistical properties of stimuli: complexity or fluctuation. In 
the work of Zuckerman and Haber (1965) discussed in Chapter 
VII, subjects in isolation were permitted a response which exposed 
them to a random tone series or a random array of colored strips. 
There was a significant increase in response rate over the three- 
hour session which suggested the operation of a cumulative motiva- 
tional process. This suggests support for Prediction 2. 

An indirect strategy suggested by Jones involves the use of 
physiological measures of arousal, such as the EEG and GSR. The 
study by Zuckerman, Levine, and Biase (1964) discussed in Chap- 
ters II and VII illustrates this approach. Subj 


© significantly more responses 
ation described above than 


preceding chapters, is the oft-reported 
report and other indices. Jones sugges 
this discrepancy may be due to the d 
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than reduction of sensory input which might serve to confound 
some of the results reported in sensory restriction research. 


C. THE ROLE OF SET OR SUGGESTION 


Several writers have suggested that perhaps some of the be- 
havioral effects of sensory restriction may be due, in part, to pre- 
confinement anticipations or expectations on the part of the 
subjects. The reference here is to the demand characteristics of 
Orne (1962) and Orne and Scheibe (1964), and to suggestion 
or set. 

Orne uses the term “demand characteristics” to refer to certain 
implicit and explicit cues that indicate to the subject what is 
expected of him in the experimental situation, and so bias his 
response. Thus, Orne is concerned with the subject’s perception of 
the experiment as a social situation. The results of an experiment 
are seen as including two distinct components: (1) the true experi- 
mental effect entirely contingent upon the antecedence of the inde- 
pendent variable, and (2) the effect induced by the social cues that 
attend the experimental situation. This latter effect is unrelated to 
the independent variable. 

Orne and Scheibe (1964) contend that some of the rather 
dramatic effects produced in many of the sensory restriction studies 
may result from the demand characteristics of the situation. They 
note the existence of a number of subtle cues in sensory restric- 
tion experiments which may serve to bias the subject’s behavior, 
independent of the restriction of sensory input. They suggest, for 
example, that the use of a panic button may function in the manner 
of “instructions,” serving to increase the subject’s expectation that 
he may be in for an unpleasant experience. Psychiatric and physical 
examinations administered in some studies may similarly affect 
the subject's expectations. The mere presence of observation win- 
dows and microphones may serve as “instructions” for as one of 
Orne and Scheibe's subjects remarked, “If you didn't expect to see 
or hear something unusual, why were you looking and listening?" 
(1964, p. 4). 

Orne and Scheibe performed an experiment to determine if the 
effects usually produced under sensory restriction could be pro- 
duced in a situation where there was no sensory restriction, but 
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which did contain the cues usually found in sensory restriction 
research. The experimental group of male subjects were exposed 
to pre-isolation conditions designed to imply that certain effects 
were expected to emerge. The same conditions were structured for 
the control group in such a way as to lead them to expect nothing 
to happen. 

The isolation chamber in which the experimental subjects were 
individually confined was а small room furnished with a desk and 
two chairs, and was amply illuminated. Sounds from other parts of 
the building and from outside were clearly audible and there were 
no restrictions on movement. Food and water were provided in the 
room. À simple arithmetic task was provided but it was made clear 
that the subject could do as little or as much as he wished, or none 
at all. Subjects were not told how long they were to be confined and 
all were released after four hours. Tt can be seen that the isolation 
experience was definitely not of the sensory or perceptual depriva- 
tion variety. It more closely parallels the social isolation procedure 
as discussed in Chapter VIII. 

Prior to and after isolation, a battery of ten tests of cognitive 
and perceptual abilities was administered. The tests chosen were 
some of those on which previous investigators had reported sig- 
nificant impairments as a result ОЁ sensory restriction: mirror tracing, 
spatial orientation, word recognition, reversible figures, digit- 
symbol, test of mechanical ability, simple form perception, size con- 
stancy, spiral aftereffect, and logical deductions In addition, a 
post-isolation interview was held with each subject. 

The results indicated that the two groups differed significantly 
on a number of tests. Also, data based on subjective reports of the 


nical impressions indicated 


(1964) did not suggest that Sensory or Perceptual deprivation does 
not produce effects on behavior, but they do noi ^ iva с юм 
demand characteristics of the experimental йн ү out tha = 
important confounding variable. Further нь С ion may - 1 
to determine the actual extent to which ch was suggeste' 


icti the re ioral 
effects of sensory restriction are related to е ro ни е 
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input. One approach suggested was to use conditions of maximal 
sensory restriction while varying the demand characteristics. In this 
manner, the situation could be structured in various ways so that 
different groups perceive the sensory restriction as a means to a 
variety of experimental purposes. “Tt is not possible to eliminate 
demand characteristics, but they can be varied with relative ease. 
Cues provided by the deprivation manipulations themselves must 
remain fairly constant, but the other cues can be systematically 
varied, thereby creating a variety of totally distinct sets of demand 
characteristics for different groups. Such studies would go far 
toward clarifying the actual effects of reduced sensory input” 
(Orne & Scheibe, 1964, рр. 11-12). 

Jackson and Kelly (1962) investigated the role of suggestion 
and prior knowledge in sensory restriction research. The fourteen 
male subjects were confined for only one hour under perceptual 
deprivation. Prior to confinement, subjects were given information 
regarding the anticipated results, i.e., they were told of unusual 
images, ideas, feelings, and so on, reported by previous subjects. 
The subjects were also given an “hallucinogenic drug" (actually a 
placebo), told that unusual experiences were quite normal under 
these circumstances, and instructed to report on their thoughts, 
images, etc., during confinement. 

Most of the subjects reported experiences similar to and as 
extreme as those reported in longer confinement sensory restriction 
studies. For instance, twelve of the subjects reported visual experi- 
ences and all fourteen reported auditory experiences. АП subjects 
complained of cognitive difficulties and twelve reported some degree 


of emotional impairment. r 
Jackson and Pollard (1962, 1963) discussed three non-depriva- 
tion variables which they suggest are capable of biasing the 
results of sensory restriction research, particularly in studies of 
These confounding variables include: 


eight hours or less duration. a 
(1) the subject’s set or expectations about what is “supposed” to 
happen, (2) the subjects motivation to perform in accordance 


with or contrary to these expectations, and (3) the effects of using 


"free associative-like" experimental instructions. 

In the article by Jackson and Pollard (1962), emphasis is 
placed on the realization that more and more subjects have varying 
degrees of knowledge about expected results of sensory restric- 
tion research due to its increasing popularity. They also note that 


180 IX. Summary and Discussion 


even if subjects are naive at the time of the experiment, s 
demand characteristics (in Orne’s terms) of the ieri E 
highly provocative and suggestive. Also, they note that the А 
isolation instructions often provide a great deal of information к 
what is expected to occur, For example, Pollard, Uhr, and Jac "i 
(1962) exposed twenty-four subjects who received no ути 
about expected effects to eight hours of sensory d A 
other group of twelve Subjects were provided information a u^ 
previous studies and were confined for only three hours. i^ 
results indicated that the average number of reported m à 
for the "suggestion" group was significantly greater than for ben 
non-suggestion group, even though the latter were in isolation fiv 
hours longer. | А 

Jackson and Pollard (1963) reported on a most interesting study 


‚ iables 
designed to investigate the effects of the confounding variable 
listed above in affecting the r 


research. A group of forty-eig 
questionnaires. One 
Sophistication and 
experience as a subject 
rivation, and knowled 


experiences. 

None of the subjects reported th. 
in sensory restriction research, thou 
pated in one or more psychologica] 
the subjects checked one or more sources of information about 
sensory restriction, with textbooks and courses being the most 
prevalent. Subjects described a wide variety of expected effects of 
sensory restriction: becoming neurotic or Psychotic, subjects cant 
stand it, hallucinations, increased an 


Xiety, abnormal effects, quick 
fatigue. 


tion experiment and twenty-eight of 
would. For half of these, curiosity was the major АБЕ нон for 
volunteering. 


Subjects were then provided with a description of a depriva- 
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Чоп experiment and asked to predict various effects during 
isolation. Forty-five of the subjects predicted effects in one or more 
of the following categories: fears, anxieties, disorganized thoughts, 
delusions, hallucinations, body seeming to be of abnormal size. The 
authors suggested that, “a simple description of the experimental 
conditions is sufficient to permit people to make very specific 
statements about what ‘will’ happen. Exposure to the experiment 
itself is probably sufficient to stimulate many very particular ex- 
pectations” (Jackson & Pollard, 1963, pp. 5-6). 

Subjects were also asked to predict post-deprivation performance 
on tests of cognitive, motor, and perceptual abilities relative to pre- 
deprivation performance. Approximately 75 per cent of the sub- 
jects predicted that post-deprivation performance would indicate 
impairments on the functions tested. 

Of particular interest and significance were the data on naturally 
occurring unusual experiences. Over 75 per cent of the subjects 
reported one or more unusual experiences (occurring in their 
natural environments) with the largest number reported in the 
thinking category. Reported feeling states consisted of irrational 
fears, depression, anxiety, and mood swings. Visual hallucinatory- 
type experiences were reported as well as some auditory experi- 
ences. In brief, then, a large number of these subjects reported 
experiences similar to those reported by subjects in sensory restric- 
tion research. It is emphasized that these reported experiences were 
not produced by isolation techniques, but seemed to occur in the 
normal everyday lives of the subjects. It is interesting to speculate, 
of course, on the possible role of demand characteristics, suggestion, 
etc., on the subjects in responding to this questionnaire. It seems 
that the subjects were specifically asked to report unusual experi- 
ences with categories specified for them, ie. visual, auditory, 
taste, etc. It might reasonably be asked if this research designed to 
investigate the role of such confounding variables on sensory re- 
striction research might not itself be influenced by the same 


variables. 
Jackson and Pollard’s study ( 


a group of subjects similar to grou. 
rivation experiments are quite sophisticated and do seem to 


enter the situation with numerous expectations of what “should” 
happen to them and what is expected of them. The reporting 
of the unusual experiences is in accord with Jackson and Pollard’s 


1963) does suggest, however, that 
ps typically chosen for dep- 
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suggestion that these ordinarily repressed sensations and thoughts 
may be elicited during deprivation because of different expectations, 
a permissive free-associative atmosphere, and suggestion. 

As noted above with Orne and Scheibe, Jackson and Pollard 
do not suggest that all the reported effects of sensory and perceptual 
deprivation are due to extra-deprivation variables. They do suggest 
however, that these non-deprivation factors must be considered 
when interpreting past research and designing future research. 

Not all research designed to investigate the possible con- 
founding role of set, Suggestion, and the like, have reported such 
affirmative results. Zuckerman and Cohen (1964b) reported a study 
which attempted to test the role of expectations and positive sug- 
gestion on reported visual sensations during isolation. The subjects 
were fifty-eight males and were divided into a control group an 
three suggestion groups. All groups were confined for one hour 
under perceptual deprivation, Prior to confinement, subjects were 
interviewed to determine their prior knowledge of the results of 


Sensory restriction research and their expectations as to their ow? 
reactions. 


The control group (I, N — 15) were told that they would be 


те asked not to sleep, to move as little 


= 15) was given the same 
dition, however, they were 


Group III (mild sugges 
given the same instruction. 


The results indicated no relationshi 
к а р betwe, ‘sual 
sensations and either the subjects Previous ‘toe of +e 
edge о 
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effects of sensory restriction or their expectations as these were 
determined in the pre-confinement interviews. The results of the 
four conditions revealed that only the least structured and mean- 
ingful type of reported visual sensation increased with suggestion. 
The authors noted as questionable whether such reports could be 
considered “hallucinations.” 

In an effort to determine if other kinds of responses could have 
been influenced by suggestion, the authors rated post-isolation 
interviews on the following variables: manifest anxiety, need for 
activity, claustrophobic response, disorientation for time and place, 


somatic discomforts, paranoid-like feelings, and a number of other 


frequently reported responses to sensory isolation, Analysis of the 


four groups revealed that none of the variables yielded frequency 
distributions which differed significantly from chance. 

The authors noted that the lack of significant differences was 
accounted for by the high percentages of reported visual sensa- 
tions in the control and mild suggestion groups. Thus, the results 
point to the need for control groups in research on the role of 


Suggestion. 

Another study w 
reported by Myers, 
HumRRO program. The 1 
subjects were asked to pre 


hich did not find positive effects of set was 
Murphy, and Terry (1962) as part of the 
20 enlisted Army personnel serving as 
dict the experimental outcomes of four 
days of sensory deprivation without actually undergoing four days 
of confinement, Subjects were confined for only thirty minutes in 
the experimental cubicles and then given a description of the 
four-day condition. Following this they were given an objective 
questionnaire of 242 items which included a variety of feelings and 
reactions grouped into twenty-three categories or factors. Some 
of these factors included reported visual sensations, speech diffi- 
culties, dreams, loss of touch with reality, lonesomeness, temporal 
orientation, anger, Worry and fright. The subjects were asked to 
judge whether the items would apply with greater than normal 
frequency, normal frequency, or less than normal frequency to an 
imagined four-day period of confinement. 

These predicted frequencies were then compared with actually 
obtained frequencies from previous research using 115 cubicle and 
116 control subjects. The cubicle subjects had completed the 
questionnaire on termination of ninety-six hours of isolation while 
the control subjects completed them after four days of normal 
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Army life. Cubicle subjects had reported greater frequency on 
nineteen of the twenty-three factors. A rather wide discrepancy 
between predicted and obtained frequencies was reported. The 
predicted frequencies were correct on only four factors and 
incorrect on the remaining nineteen factors. Furthermore, the 
errors in prediction were not all slight displacements. For ex- 
ample, nine of the nineteen incorrect predictions represented actual 
contradictions, 

The authors concluded that the expected or desired results by 


the experimenters were apparently not so transparent to the sub- 
jects even when they we 


and exposed to a brief с 
that the Arm 
pre-experime 
research sophistication from the college student subjects used in 
other studies investigating set or Suggestion. In departments of 


ot be available to the Army subject. 
5 available which demonstrates the 


ssibl nfor f pre-confinement set or suggestion 
to indicate its Importance in the de. ign of future research. 
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Myers (1964b) supplies the following data on the nature of 
volunteer and non-volunteer populations. He noted that of the 551 
enlisted Army personnel in the HumRRO program to whom the 
research was described, approximately 73 per cent volunteered to 
undergo the ninety-six hours of sensory deprivation. It is noted that, 
in contrast to the majority of the research using college students, 
the HumRRO Army subjects received no monetary rewards for 
volunteering. Myers reported that the two most frequently given 
reasons for volunteering were (1) wanting to contribute to a 
Scientific effort, and (2) wanting to see how they would react to 
the stressful situation. Others said they volunteered because they 
wanted to use the time to think about personal problems, to plan 
for the future, or to catch up on their sleep. 

Of those who did not volunteer, а large number said they 
were afraid they would not be able to last the full time and would 
thus fail themselves and the experimenters. Other reasons given 
for not volunteering included dislike of being in the dark for a 
long period of time, being too restless to do nothing for four days, 
and concern about the palatability of the liquid diet. 

Biographical and personality test data were secured from all 
Subjects, both volunteers and non-volunteers. Background data 
obtained included age, education, marital status, basis of Army 
duty (volunteer or draftee), integrity of home, size of family, order 
of birth, and smoking habits. The following tests were administered: 
MMPI, EPPS, achievement scale of the Iowa Picture Inventory 
Test; and Rom the Army battery, the General Technical aptitude 
(a general intelligence measure), and the Combat Information sub- 
test (predictive of potential performance under the stresses of 
combat). 

The results indicated that the volunteers for confinement tended 
to be younger than non-volunteers, and generally had volunteered 

tead of being draftees. The volunteers were higher 


for the Army ins 
in aptitude for stressful combat duty and were lower in Depression 
and Psychopathic Deviancy (MMPI) than the non-volunteers. 


Also, there were nonsignificant trends toward lower scores in 
Hysteria and Psychasthenia (MMPI) among the volunteers. Myers 
concluded that these differences seemed to indicate that the volun- 
teer subject is а sounder and more stable personality than the non- 


volunteer. 


A replication of this approach attempting to distinguish volun- 
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teer from non-volunteer would certainly seem to be in order using 
the traditional college student subject group. Should such results 
verify Myers’ findings, the generality of the sensory restriction data 
is indeed subject to cautious interpretation. 


Е. BODY IMMOBILIZATION 


Zubek (1963a) suggested that the degree of motor activity 
permitted during isolation may be one of the most important varia- 
bles operating in Sensory and perceptual deprivation experiments. 
He further suggested that some of the apparently contradictory 
results reported in the literature may be related to differences in 


Or activity was severely restricted. Thus, a 
activity is evident in past research. 


intermediate in the tank- 
highest in bed-confi 


CH ML і our hours of uninterrupted body 
immobilization in a coffin-like box demonstrated that severe im- 


5 almost any pain-producing 
nted that the more severe the 
ae the stress effects, 
псу (1963), subjects were im- 
mobilized in the coffin-like box for s ) jects 


even days but were unstrapped 
cramps, 


Perceptual impair- 
uditory deprivation 
tasks was affected. 


Visual and a 
Performance 
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Similarly, body immobilization alone produced a decrease in occip- 
ital lobe frequencies though the decrease was less than that pro- 
duced by a similar period of darkness and silence. Zubek and 
Wilgosh accounted for their results in terms of disturbance of the 
ARAS as a result of a decrease in the level and variability of 
stimulation from tactile-kinesthetic senses. 

Highly relevant to this discussion is the demonstration by 
Zubek (1963a) of the facilitating effects of exercise during isolation 
in counteracting the impairments produced by sensory restriction. 
Zubek suggested that the performance of exercises may provide 
sufficient variability of kinesthetic and proprioceptive stimulation to 
counteract most of the effects of unvarying stimulation from the 
visual and auditory sense modalities. This explanation is supported 
by French (1960) who commented on the role of somatic sensory 
excitation in producing a powerful excitatory influence upon the 
reticular formation. 

These findings on the influence of body immobilization and the 
counteracting effects of exercise have obvious and important impli- 
cations for sensory restriction research in which the subject is 
instructed to lie quietly for long periods of time. They raise the 
distinct possibility that the behavioral impairments reported may 
be as much a function of restricted motility as reduced visual and 


auditory input. 


F. ADAPTATION TO ISOLATION 


In Chapter IV, the study by Zubek, Aftanas, Hasek, Sansom, 
Schludermann, Wilgosh, and Winocur (1962) provided some evi- 
dence to suggest the possibility that subjects might be able to adapt 
to a condition of sensory restriction. To reiterate briefly, four of the 
subjects had undergone two exposures to one week of sensory 
restriction with a year interval in between. Three of these four 
subjects reported that the second period was much easier to endure. 
Zubek ct al. (1962) also discussed other reports which seemed to 
suggest the possibility of adaptation. Ruff, Levy, and Thaler (1961) 
discussed eight subjects who participated in two or three confine- 
ment studies. Most of these subjects reported that each period 
seemed easier than the preceding one. Studies using the water- 
immersion technique (Lilly, 1956; Lilly & Shurley, 1961) provided 


subjective reports indicating that repeated exposures were less 
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fear-provoking and easier to endure. These studies, unfortunately, 
did not provide any supportive data using objective performance 
measures. b 
More objective measures were employed in a study reported à 
Pollard, Uhr, and Jackson (1963a) comparing two confinemen 
sessions. A sample of twelve male and twelve female subjects ект 
confined for two eight-hour periods of perceptual deprivation оле 
week apart. The subject lay on a mattress which was covered by a 
white translucent semi-cylinder providing diffuse Шуны 
Hands were lightly bound into cotton mitts, and feet were separate 
and bound so they could not touch each other. White noise was 
presented through earphones. | 
Subjects were told they were going to participate in an experi- 
ment measurin 
isolation subje : 
they were told might or might not contain an active drug. Subjects 
were not told how long they would be confined and were asked to 
report their experiences during confinement. After confinement, 


group underwent the same 
testing procedures at the same time intervals. 


The results supported the subjectively reported apparent adapta- 
ed only about one-third as 


Second confinement was also 
made between the first thes 
; fewer effects were reporte 


ach session when compared to the earlier 
part. 


the finding that not all Subjects end 
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confinement: only fourteen of the twenty-four completed the first 


session, while thirteen completed the second session. The authors 
noted that in general those who remained the total time in the first 
session also remained the entire time in the second session, and 
those who tended to quit early the first time also did so the second 
time, Thus, it is suggested that much of the in-confinement data 
came from those subjects most resistant to the stresses of isolation. 
Those who were least resistant quit early both times. Of course, this 
is an apparent problem with all the long-term confinement studies. 
If the data are restricted to only those subjects completing the 
session then the results are taken only from those most tolerant of 
this stressful situation. Zubek et al. (1962) commented that the 
degree of intellectual impairment did not get any worse with time 
and even, in some cases, seemed to decrease toward the end of the 
isolation period—again suggestive of adaptation. In this particular 
study, twenty-nine of the original forty-two subjects stayed in isola- 
tion for the prescribed week. The mean duration of the "quitter" 
group was 47.4 hours. Interestingly enough, these early release 
subjects showed the same degree of impairment as did the success- 
ful subjects during the first three days for each group. 

The problem of possible adaptation to sensory restriction poses 
one other question. The reference here is to the physiological effects 
reported in Chapter MI. For example, EEG records revealed a 
progressive slowing of brain wave frequencies over extended 
periods of isolation. Zubek et al. (1963; Zubek, 19642), dealing with 
two weeks of perceptual deprivation, found progressive decreases 
in mean occipital lobe frequencies over time. The mean decrease 
during the second week was twice as great as during the first week. 
Such data reveal no indication of a decreased cortical change as 
time in isolation increased. These data, too, are taken only from 
those subjects able to endure the long-term confinement. 

Thus, there is some evidence to tentatively suggest an adapta- 
tion effect to isolation at the “psychological” level but no such 
speculation can proceed from physiological measurements of ef- 
fects. Zubek et al. (1962) suggest, "It appears that as a result of 
prior experience the situation becomes less novel and stressful and 
that S has learned various techniques and devices to help him cope 
with the environment" (p. 186). This remains a tantalizing prob- 


lem for future research grant applications. 
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G. WHAT IS THE NORMAL SENSORY ENVIRONMENT? 


under conditions of reduced sensory input. The question of concern 
in this section relates to the number of people who may experience 
similar phenomena in a normal sensory environment. In the study 
of Myers, Murphy, Smith, and Windle (1962), and Jackson and 


Pollard (1963) discussed earlier, the authors noted that some people 
reported havin 


those reported by isolated subjects, 


among control gr 


nature of intervening activity. He also noted that on some be- 


quently reported visual and auditory ex- 
periences of varying degrees of complexity. Thus, it would seem 
that “normal life” js somewhat inconstant in its stresses and ap- 
parently cannot be assumed to be devoid of unusual or bizarre 
experience. It is obvious that the manner in which baselines are 
defined can have a profound effect on experimental outcomes. 


quent focusing of attention (cognitive dha 
interest (motivational change) (Schultz, 1 
tested behavioral effects with testing occurring during or after 
isolation have been noted. These differences may be due, at least in 
part, to this introduction of stimulation which may seriously 
mitigate the conditions of minimal sensory input, 

In Chapter III the suggestion of fl 
activity as a function of behavioral activi 
that self-generated stimulation in the f 


nge) and arousal of 
964b). Differences in 


uctuation in brain wave 
ty was noted. It was seen 
orm of reported hallucina- 
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tions (Heron, 1961) and verbal activity (Mendelson, Kubzansky, 
Leiderman, Wexler, & Solomon, 1961) did serve to increase level 
of activation. It seems reasonable to suggest that if self-initiated 
stimulation can increase the activation level then the external stim- 
ulation provided by a testing intrusion can certainly serve the same 
purpose. Thus, the very act of testing may serve to produce a more 
alert subject. However, it would seem that the complete return to 
a normal sensory environment provided by termination of isolation 
would result in an even higher level of activation. Thus, it may be 
suggested that, as Zubek (1964c) has noted, behavioral impair- 
ments would be more severe when testing occurs during isolation, 
even though the testing intrusion may produce a more alert subject. 

The discussion now turns to а brief overview of theoretical 
attempts to account for the effects of sensory restriction, other than 


the proposed concept of sensoristasis. 


I. OTHER THEORETICAL APPROACHES TO SENSORY 
RESTRICTION 


Zubek (1964c) notes the existence of three types of theoretical 
approaches which attempt to account for the effects of reduced 
environmental stimulation. These theoretical efforts include: (1) 
psychoanalytic interpretations which suggest changes in the rela- 
tionship between id and ego functioning (Rapaport, 1958) or a 
weakening of the ego for reality testing (Goldberger & Holt, 1958, 
1961a); (2) psychological interpretations which posit a disruption 
of the evaluative processes by which techniques used in dealing 
with the environment are monitored and corrected (Bruner, 1961) 
or which discuss man's continual search for order and meaning in 
an unorganized perceptual environment (Freedman & Greenblatt, 
1959); and (3) neurophysiological models emphasizing the role of 
the RAS and cortical activation. The main points of the psycho- 
analytic and psychological theoretical attempts will be briefly dis- 
cussed here, а neurophysiological approach having been offered in 


Chapter II. 


1. PsycHOANALYTIC APPROACHES 


) contends that, in a situation of reduced ex- 
the ego is less able to maintain its autonomy 
ult, the effectiveness of the ego's control over 


Rapaport (1958 
ternal stimulation, 
from the id. Аз a res 
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id impulses becomes impaired. The primary process material is 
then capable of emerging from the id into consciousness. It is this 
emergence of id impulses which is considered to be the causal 
factor in the reported delusions, hallucinations, difficulties in think- 
ing, etc. Thus, proper functioning of the ego is closely associated 
with appropriate levels of external stimulation. In a situation of 
stimulus deprivation, environmental or perceptual supports used by 
the ego to test reality are removed and ties with reality are weak- 
ened. Following this, there is a decrease in ego functioning. 
Working somewhat within the general theoretical framework of 
Rapaport, Goldberger and Holt (1958, 1961a) maintain that proper 
functioning of the Secondary process depends on constant contact 
with reality. A loss of reality contact, as in sensory restriction, 
facilitates а regression to the primary processes. Thus, in sensory 
restriction, rational and purposive thinking give way to unrealistic 


modes of thought or thought containing inappropriate drive in- 
trusions. 


Individual differences 


ance to regression and in their 
Timary process once it begins to 
Team of thought" (1961a, p. 131). 
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cussed in Chapter VII. The authors interpreted the results as 
strongly supporting the psychoanalytic proposition. To reiterate 
briefly, the results (with the college student population only) 
demonstrated that those who handled primary process manifesta- 
tions effectively reacted in an adaptive way to isolation, while 
those who evidenced poor control of the primary process reacted 
negatively to isolation. 

“Man is to a large extent dependent on continual commerce 
with his usual environment to maintain his highest level of thought 
functioning. Many of the effects of isolation may be understood as 
the emergence into awareness of a kind of thinking usually found 
in dreams, psychosis, and artistic creation” (Goldberger & Holt, 


196la, p. 141). 


2. PSYCHOLOGICAL APPROACHES 


Grunebaum, Freedman, and Greenblatt (1960; F reedman, 
Grunebaum, & Greenblatt, 1961) invoke the notion of perceptual 
degradation to account for the disturbing effects of sensory isola- 
tion. They suggested that a properly functioning organism con- 
stantly seeks to impose structure on his environment according to a 
learned set of relationships which have proved useful in the past. 
The perceptual processes of the organism are constantly engaged in 
reality testing and in structuring the environment into the previously 
existing schemata. The authors postulated that it is this process of 
attempting to incorporate non-order into previously existing 
schemata which accounts for the perceptual changes and distortions 
reported in sensory restriction research. 

In sensory isolation, the subject is exposed to a lack of stimulus 
patterning as to expectations, i.e. he doesn't know what will hap- 
pen next or what to do about it. Grunebaum et al. (1960) suggested 
that the subject’s handling of this unstructured situation is depend- 
ent on his defensive and adaptive resources. They reported that 
those who could not tolerate an eight-hour period of sensory 
deprivation appeared to be those in whom, "reality testing was 
impaired and where acting-out of impulses was a central defense, 
i.e., borderline states and psychopathic personalities. Schizoid sub- 


jects seem particularly well able to tolerate isolation through the 


use of withdrawal because it is а situation harmonizing with this 


defense" (Grunebaum et al., 1960, p. 881). 
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A somewhat similar approach has been suggested by Bruner 
(1961) wh 


ment. Perceptual and cognitive activity, to Bruner, depend on a 
hich, in turn, depends on contact 
stimulation. To support this con- 
tention he notes the work of Ditchburn (1957) which indicated that 
i i ompletely on the retina, and is not 


restriction is imposed early in ы 
developing such a model so tha 
environment are impaired, as was 


discussed in Chapter II. “Without such prior learning, the centrif- 


toward stimuli” (Bruner, 1961, р. 201), 
Hence, contact with a rich sensor 
childhood to devel 


world. For the adul 


y environment is necessary in 
Ор an adequate interna] model of the external 
t, effective functioning depends on the continued 
ап appro 
ment (relative to that in which early | 
deprivation in adult life, then, 


nment in a manner that 


). 


makes action possible" (Bruner, 1 
This overview of some 

account for the effects of 

been exhaustive. The read, 


961, p. 20 
of the theoretic. 


© most Promising” Zubek, 
1964c, p. 42). Promising” ( 
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